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Sabject. 


A. 

Abandoned  military  reaerTations.    Message  from  the  President  of  the 
United  States  reeommending  such  legidation  as  ^Ib.provide  for  the 

disposal  of  military  sites  that  are  no  lodger  ne^ea\. : 

Abert,  S.  T.,  United  States  civil  en^neer.    Reports  of: 

Examination  of  HulFs  Creek,  Virginia  (page  30) 

Examination  of  Piscataway  Creek,  Maryland  (page  31) 

Examination  of  Chicamnxen  Creek,  Maryland  (page  32) 

Examination  of  Piscataway  Creek,  Virginia  (page  33) 

Examination  of  Port  Tobacco  Creek,  Maryland  ^age  115) 

Surveys  of  certain  creeks  in  Virginia  and  North  Carolina 

Acnteness  of  vision.    (See  Vision.) 

A^onltnre,  Commissioner  of.  Letter  of  the.  Amount  of  grains  produced 

in  the  United  States  during  certain  periods,  and  their  disposition ... . 

Alabama.    Office  of  marshal  for  the  middle  and  southern  districts  of. . . 

Alabama.    Surveys  of  certain  waters  in 

Albuquerque.    Report  of  the  surveyor-general  of  New  Mexico  on  the 

private-land  claim  of  the  town  of 

Alameda  Creek,  California.     Examination  of  ( page  106) 

Alaskan  waters.   Appropri  ation  for  a  new  and  larger  steamer  for  duty  in . 
Alert.    Relative  to  tne  gift  by  the  British  Government  of  the  steamer, 

for  theGreely  relief  expedition 

Allen,  Capt.  Charles  J.    Reports : 

Examination  of  the  source  of  the  Minnesota  River  (page  88) 

Examination  of  the  lakes  near  the  headwaters  of  Cannon  River.... 

Examination  of^innesota  River «. 

Alligator  River,  North  Carolina    Examination  of  (p  40) 

Androscoggin  Rivei',  Maine,  preliminary  examination  of.     Report  of 

Col.  George  Thom 

Arapahoes.    (See  Indians.) 

Arctic  Ocean.    Report  upon  the  second  cruise  of  the  revenue  steamer 

Corwin  in  the 

Arizona,  surveyor-general  of.    Supplemental  report  of  the,  on  the  pri- 
vate-land claim  (No.  7),  known  as  Tumacacori  y  Calabazas,  C.  P. 

Sykes,  et  al,,  claimants 

Arizona.    Papers  relating  to  the  private  land  claim  in  the  territory  of, 

known  as  El  Sopori,  Arizona 

Arizona.    Papers  relating  to  the  private  land  claim,  '^  Tres  Alamos  '\ . . 
Arizona  and  California.    Surveys  in  and  increase  of  clerical  hire  in 

the  office  of  the  surveyor-general  of  Arizona 

Arkansas.     Letter  of  Thomas  Boles,  United  States  marshal  at  Fort 
Smith,  asking  that  his  salary  be  fixed  at  $5,000 
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Subject. 


Army.  Letter  of  Secretary  of  War,  transmittlDg  a  petition  of  the  en- 
listed men  of  the,  for  the  enactment  of  a  law  for  the  retirement  of 

enlisted  men,  with  fixed  rates  of  pay,  allowances,  <&c 

Army.  Message  from  the  President  of  the  United  States,  transmitting 
a  special  estimate  for  funds  for  the  erection  of  a  suitable  fire-proof 
bnilding  to  contain  the  records,  library,  and  museum  of  the  medical 

department  of  the 

Army.    Names  and  rank  of  officers  of  the,  on  detached  service 

Army.    Deficiency  in  the  appropriation  for  the  pay  of  the,  for  the  year 

ending  June  30, 1884 

Army.    Estimate  for  extra-duty  pay  for  clerks  and  messengers 

Arredondo  grant  in  Florida.    Report  on  the 

Arredondo  grant  in  Florida.    Papers  relating  to  the 

Arredondo  grant  in  Florida.    Certified  copy  of  the  record  in  the  case 

of  Chairs,  &c.,  vs.  The  United  States 

Astronomical  observatories,  instruments,  and  methods  of  observation. 

Recent  improvements  in 

Atchafalaya  River.    Examinationof  (page  51) 

Attorney-General.    Letters  from  the : 

Names  of  special  deputy  marshals  employed  in  New  Castle  County, 

Delaware,  in  November,  lb82 

Recommending  an  increase  in  the  clerical  force  of  the  Department 

""        of  Justice 

Transmitting  papers  relating  to  the  case  of  Johnson  Foster,  a  Creek 

Indian 

Reasons  for  delay  in  construing  the  act  of  March  3,  1883,  relative 

to  the  pay  of  postmasters 

List  of  awards  under  the  act  of  March  3, 1875,  to  aid  in  the  improve- 
ment of  the  Fox  and  Wisconsin  Rivers 

Additional  paper  relating  to  awards  (part  2) 

Number  of  pers«ms  convicted  of  crime  in  the  District  of  Columbia 

since  January  1,  1873 

In  relation  to  the  Central  and  Union  Pacific  Railroad  Companies,  to 

comply  with  the  requirements  of  the  act  of  May  7,  1878 

Recommending  an  appropriation  for  defending  the  United  States  in 

oases  transmitted  to  the  Court  of  Claims 

Reasons  for  not  furnishing  information  called  for  by  the  Senate  reso- 
lution of  January  23, 1884  

Papers  relating  to  the  Arredondo  grant  in  Florida 

Relating  to  the  office  of  marshal  for  the  middle  and  southern  dis- 

tricte  of  Alabama 

Certified  copy  of  the  record  in  the  case  of  Chairs,  &c.,  r«.  The 

United  States,  Arredondo  grant  in  Florida 

Relative  to  compensation  of  special  attorneys  in  star-route  cases  . . 
Requesting  an  appropriation  to  supply  deficiencies  in  the  appropri- 
ation for  the  current  yeltr 

Correspondence  relating  to  the  shooting  of  **  Black  Wolf,''  in  the 

Territory  of  Montana 

Recommending  certain  additions  to  the  appropriation  for  deficien- 
cies for  the  current  and  previous  years 

Relative  to  claims  for  land  taken  to  improve  the  water  supply  of 

the  District  of  Columbia .* 

Recommending  certain  amendments  to  House  bill  7235,  making  ap- 
propriations to  supply  deficiencies 

Expenses  of  Territorial  courts  in  Utah 

Relative  to  the  claim  of  Shellabarger  and  Wilson,  for  services  in  de- 
fending J.  G.  Thompson,  late  Sergeant-at-Arms  of  the  House  of 

Representatives 

Relative  to  the  salary  of  the  United  States  marshal  at  Fort  Smith, 

Arkansas ^ 

Attorney-General.    Opinions  of  the : 

On  the  so-called  longevity  clauses  of  the  naval  appropriation  acts 

of  1882  and  1883 

Touching  the  act  of  March  3,  1883,  for  the  adjustmeat  of  certain 
postmasters'  salaries 
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B. 

Bangor  Harbor,  Maine,  and  Penobscot  River.     Examination  of 

Bannocks.    (See  Indians) 

Barlow,  Maj.  J.  W.    Reports  of: 

Examination  of  a  portion  of  Connecticut  River  (page  4) , 

Examination  of  Pawtnxeut  Harbor,  Rhode  Inland  (page  6) 

Examination  of  BisseiPs  Cove,  Rhode  Island  (page  9) 

Examination  of  Stony  Brook  Harbor,  New  York  (page  10) 

Examination  of  Pawtncket  River,  Rhode  Island 

Examination  of  Black  Rock  Harbor,  Connecticut 

Examination  of  Stamford  Harbor,  Connecticut 

Examination  of  Westport  Harbor,  Connecticut 

Examination  of  Branford  Harbor,  Connecticut 

Examination  of  Peconic  River,  New  York 

Examination  of  Duck  Island  Harbor,  Connecticut 

Examinat ion  of  Norwalk  Harbor,  Connecticut 

Examination  of  Sonthold  Harbor,  New  York 

Examination  of  Madison  Harbor,  Connecticut 

Babcock,  Henry  E.,  assistant  engineer.     Reports  of: 

Survey  of  Black  Rock  Harbor,  Connecticut 

Survey  of  Stamford  Harbor,  Connecticut 

Survey  of  Westport  Harbor,  Connecticut 

Survey  of  Branibrd  Harbor,  Connecticut 

Survey  of  Peconic  River,  New  York 

Backbone  Railroad.    (See  New  Orleans,  Baton  Rou^e  and  Vicksbnrg 

Railroad.) 
Barracks  for  the  light  battery  at  Fort  Adams,  R.  I.    Plans  for  the  pro- 

pcMed  new 

Bath-houses  and  bath-house  sites  upon  the  Hot  Springs  Reservation  in 

Arkansas.    In  relation  to  the  leases  of 

Bay  River,  North  Carolina.    Examination  of  (page  45) 

Bayou  IVArbonne.     (See  D'Arbonne  River.) 

Bayou  Roundaway  and  Bayou  Vidal,  Louisiana.    Examination  of  (page 


61) 


Beef  cattle  to  Indians  in  1883  and  1884.    Contracts  for  furnishing 

Benyaurd,  Maj.  W.  H.  H.     Reports  of: 

Examination  of  Calumet  River,  Illinois  and  Indiana  (page  121)... 

Examination  and  survey  of  Illinois  and  Des  Plaines  Rivers,  Illinois. 

Examination  of  Sangamon  Ri  ver,  Illinois 

Big  Bayou  Metre  [Meto],  Arkansas  (page  54) 

Big  Stone  Lake.     Examination  of    

Bissell's  Cove.  Rhode  Island.    Examination  of  (page  9) 

Black  River,  Louisiana.    Examination  of  (page  7G) 

Black  River,  North  Carolina.    Examination  of  ( page  42) 

Black  Rock  Harbor,  Connecticut.    Examination  and  survev  of 

-**  Black  Wolf."    Correspondence  relating  to  the  shooting  of 

Blunt,  Col.  Charles  £.    Reports  of: 

Survey  of  Penobscot  River  and  Bangor  Harbor,  Maine 

Survey  of  the  breakwater  at  the  mouth  of  Saco  River,  Maine 

Survey  at  or  near  the  mouth  of  the  Great  Bay,  with  a  view  to  the 

improvement  of  the  navigation  of  the  Piscataqua  River 

Soles,  Thomas,  United  States  marshal  at  Fort  Smith,  Arkansas.     Let- 
ter asking  that  his  salary  be  fixed  at  $5,000 

Boqaet  River,  New  York.     Examination  of  (page  103) 

Roston  Harbor.    Examination  of  certain  channels  in 

Both  field,  H.  F.,  Assistant  Engineer.    Survey  of  the  headland  in  the 

town  of  Hull - 

Boundary  line  between  the  United  States  and  Texas 

Bounties,  equalization  of.    Information  bearing  upon  the 

Brandy  wine  River.    Survey  of  a  portion  of  the 

Branford  Harbor,  Connecticut.    Examination  of 

Brazil.    Discovery  of  phospat«s  upon  the  coast  of,  by  a  citizen  of  t(ie 

Unitied  States 

Breakwater  at  the  mouth  of  Saco  River,  Maine,  examination  of  the . . . 

Breakwater  at  Rouse's  Point,  N.  Y.    Han  and  estimate  for  a 

Breakwater  at  Burlington,  Vt.    Damage  to  the 
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Sabject. 


British  Government.  Message  from  the  President  of  the  United  States 
relative  to  the  gift  by  the,  of  the  steamer  Alert  for  the  Greely  relief 
expedition 

Broad  River,  North  Carolina.    Examination  of  (page  39) , 

Brown,  John,  Sc  Co.  Contract  for  material  for  the  iron-clad  Mianto- 
nomoh 

Backhannon  River,  West  Virginia.    Examination  of 

Bnildin^  for  the  storage  of  the  public  records.  Necessity  for  the  con- 
strnction  of  a 

Bnilding  to  contain  the  records,  library,  and  museum  of  the  Medical 
Department  of  the  Army.  Special  estimate  of  funds  for  the  erection  of 
a  suitable  fire-proof 

Building  for  a  post-office  in  Washington  City 

Building  for  the  Signal  Office.    Plan  and  estimate  for  fire-proof 

Building  for  headquarters  of  the  Military  Division  of  the  Pacific  at  San- 
Francisco 

Bullion.    (See  Coin.) 

Burlington,  Vt.    Damage  to  the  United  States  breakwater  at 

Burrows,  F.  S.,  Assistant  Engineer.  Report  of.surveys  of  Bayous  I^Ar- 
bonne  and  Comey,  Louisiana ! 

Byrd,  James  E.,  treasurer  steamboat  company.  Letter  of,  to  Capt. 
James  Mercer  on  commercial  statistics  from  Fitchett's,  Gwynn's  isl- 
and, «&c.  (page  35) 

C. 

Calcasieu  River  with  Sabine  Pass.  Examination  of  water-route  to  con- 
nect (page  52) 

Califomia.  Draft  of  bill  for  the  payment  of  the  value  of  certain  im- 
provements made  by  certain  settlers  on  the  Round  VaUey  Indian  Res- 
ervation in 

Califomia.    Von  Schmidt's  survey  of  the  eastern  boundary  of 

California  and  Arizona.    Surveys  in . .  

Calumet  River,  Illinois  and  Indiana.    Examination  of  (pase  121) 

Cammell  6l  Co.  Contract  with,  for  material  for  the  iron-clad  Mianto- 
nomoh - 

Canal  route  between  Chesapeake  and  Delaware  Bays,  surveys  for  a.  Re- 
port of  surveys  by  Capt.  Thomas  Tuttle 

Caue  River,  Louisiana.    Examination  of  (page  80) 

Cannon  River.    Examination  of  the  lakes  near  the  headwaters  of 

Cannon.    (See  Cast-iron  cannon.) 

Cation  de  San  Diego  grant.  Survey  of  private  land  claim  No.  122,  New 
Mexico,  known  as  the 

Cape  Fear  River,  North  Carolina.    Examination  of  (page  46) 

Carpenter,  E.  J.,  assistant  engineer.    Reports  of: 

Survey  for  ice-harbor  at  Middleport,  Ohio 

Survey  of  Ohio  River  at  Rochester  and  Freedom 

Cases  transmitted  to  the  Court  of  Claims.  Appropriation  for  defending 
the  United  States  in... 

Caseville,  Mich.    Examination  of  the  harbor  at 

Cast-iron  cannon  not  disposed  of  or  appropriated.  Condition  of  con- 
demned  

Cattle-grazing,  &c.  Correspondence  relating  to  leases  of  lands  in  the 
Indian  Temi  ory  to  citizens  of  the  United  States  for 

Cedar  Keys,  Fla.    Examination  of  harbor  of  (page  46) 

Cedar  Keys,  Fla.    Examination  and  survey  of  harbor  at 

Central  Pacific  Railroad.  Information  as  to  its  compliance  with  the 
requirements  of  the  act  of  May  7,  1878: 

Letter  Secretary  of  the  Interior 

Letter  Attorney-General 

Chairs,  &c.,  v«.  The  United  States,  Arredondo  grant  in  Florida.  Certi- 
fied copy  of  the  record  in  the  case  of 

Champlain  River,  New  York.    Examination  of  (page  124) 

Channel  known  as  the  old  river  bed  leading  from  Cuyahoga  River  to 
the  harbor  of  refuge  now  under  construction  at  Cleveland,  Ohio. 
Examination  of  the  ( page  123) \ 
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Subject. 


No.   ■  Vol. 


Cbannel  inside  the  shoals  along  the  coast  of  Florida  from  Cedar  Keys  to 
Clear  Water  Harbor  and  Tampa,  Fla.    Examination  for  a  (page  46)  . . 

Chehalis  Reservation,  in  Washington  Territory.  Draft  of  bill  provid- 
iog  for  allotment  of  lands  in  seyeralty  to  the  Indians  residing  upon  the, 
and  granting  patents  therefor 

Cherokee  Indians  east  of  the  Mississippi  River.    Concerning  roll  of  the. 

Cherokee  Nation.  Letterof  Secretary  of  the  Interior  relative  to  the  money 
appropriated  in  the  sundry  civil  act  of  March  3,  ISHii,  for  the 

"Cherokeee."  Message  from  the  President  of  the  United  States  rela- 
tive to  the  claim  of  the  "Old  Settler,"  or 

Cherrystone  Creek,  Virginia.    Examination  of  (page  24) 

Che8ax>eake  and  Delaware  Bays.  Report  of  surveys  for  a  ship-canal  to 
connect 

Cheyenne  Indians.     (See  Northern  Cheyenne  Indians.) 

Cheyennes.     (See  Indians.) 

Chicamuxen  Creek,  Maryland.    Examination  of  (page  32) 

Chicago,  Milwaukee  and  Saint  PsAil  Railway  Company.  Right  of  way  to 
the,  through  the  Sioux  Reservation,  in  Dakota 

Chief  Moses.    (See  Moses. ) 

China.  Correspondence  respecting  the  Ward  claims  and  the  claim  of 
Charles  E.  Hill 

Chinese.''  Papers  relating  to  the  execution  6f  the  act  of  Congress  enti- 
tled ''An  act  to  execute  certain  treaty  stipulations  relating  to 

Civilian  engineers.    Number  of,  in  the  employ  of  the  Government 

Clark,  O.  A.,  civil  engineer.  Report  of,  relative  to  a  levee  to  prevent 
overflow  at  Jeffersonville,  Ind.,  of  floods  in  the  Ohio  River 

Clear  Lake,  California.    Examination  of  (page  109) * 

Clerks  in  the  War  Department.    Names  of  the 

Clerks  and  others  employed  in  the  Treasury  Department.    Names  of .. . 

Clerks  and  messengers.    Estimate  for  extra-duty  pay  for 

Clubfoot,  Harlowe,  and  Newport  Rivers,  North  Carolina.    Survey  of.. . 

Coast  and  Geodetic  Survey.  Report  of  the  Superintendent  of  the,  for 
the  year  ending  June  30,  iyH3 

Coin  and  bullion  deposited  in  exchange  for  silver  certificates  in  ISSO-'SS. 
Amount  of  gold 

Collins,  H.  C,  assistant  engineer.  Report  of,  on  Natalbany  River,  Lou- 
isiana  

Colombia.     Claim  of  Edward  H.  Ladd  against  the  Government  of 

Color-blind.     (See  Vision.) 

Color-sense.     (See  Vision. ) 

Commerce  between  the  United  States  and  Cuba  and  Porto  Rico.  Cor- 
respondence relating  to 

Commission  on  navy-yards.    Report  of  the,  December  1, 1883 

Commissioners  to  examine  sections  of  the  Northern  Pacific  Railroad  . .. 

Compton's  Creek  and  Shoal  Harbor,  New  Jersey.  Survey  and  examina- 
tion of , 

Connecticut  River.    Examination  of  a  portion  of  (page  4) 

Contracts  made  by  the  War  Department  for  the  year  ending  June  30, 1883 

Corwio.  Report  upon  the  second  cruise  of  the  revenue  steamer,  in  the 
Arctic  Ocean 

Cotton  and  grain  in  foreign  countries.  Production,  exportation,  and 
importation  of 

Court  of  Claims.  Letter  of  Attomey-C^neral,  recommending  an  appro- 
priation for  defending  the  United  States  in  cases  transmitted  to  tne.. 

Craighill,  Lieut.  Col.  William  P.    Reports  of: 

Surveys  for  a  canal  route  between  Chesapeake  and  Delaware  Bays.. 

Examination  of  Pocomoke  River,  Maryland  (page  20)  

Examination  of  Monakin  (Manakin)  Kiver,  Maryland  (page  21) 

Examination  of  Puncoteague  Creek,  Vir^nia  (page  23) 

Examination  of  Cherrystone  Creek,  Virginia  (page  24) 

Examination  of  Wetipkin  ( Wetipguin)  Creek,  Maryland  (page  27)  . 
Examination  of  the  Isle  of  Wight  and  Upper  Synepuxent  Bays,  Ma- 
ryland, and  Indian  River,  Maryland  (page  30) 

Examination  of  Dividing  Creek,  Maryland  (page  111) 

Examination  of  Wicomico  River,  Maryland  (page  114) 

Examination  of  Hunting  Creek,  Maryland  ( page  115) 
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INDEX   TO   EXECUTIVE   DOCUMENTS. 


Sabject. 


Creek  ludians.    (See  Indian  Territory.) 

Croatan  light.    Removal  of,  to  8- foot  kDoll,  North  Carolina 

Cross  Village,  Mich.     Survey  of  the  harbor  at 

Crow  Indian  Reservation  in  Montana,  relative  to  leasins  of  lands 
npon  the 

Crow  ludians,  necessity  of  an  appropriation  for  the  purchase  of  sup- 
plies for  the.    Message  from  the  President  of  the  United  States 

Crow  Indians.    Conditions  and  necessities  of  the 

Cuba  and  Porto  Rico.  Correspondence  relating  to  commerce  between 
the  United  States  and 

Cumberland  River,  Kentucky.    Examination  of  (page  91) 

Cumberland  River.  Surveys  to  ascertain  the  cost  of  placing  dams  and 
locks  on  the 

Cuyahoga  River.  Examination  of  the  channel  known  as  the  old  river 
bed  leading  from,  to  the  harbor  of  refuge  now  under  construction  at 
Cleveland,  Ohio -. 

-Cuyler,  James  W.,  Minor  of  Engineers.  Reportof.  Examination  of  the 
Louisa  Fork  of  the  Big  Sandy  River,  Virginia  (page  92) 


Vol. 


D. 

Dager,  John  H.,  Assistant  Engineer.    Reports  of: 

Survey  of  a  porl ion  of  the  Susquehanna  Ki ver 

Survey  of  a  portion  of  the  Brandy  wine  River 

Dakota.  Draft  of  a  bill  to  accept  and  ratify  certain  agreements  made 
with  the  Sioux  Indians,  and  to  grant  a  right  of  way  to  the  Chicago, 
Milwaukee  and  Saint  Paul  Railway  Company  through  the  Sioux  Res- 
ervation in 

Damrell,  Capt.  A.  N.    Reports  of : 

Examination  of  harbor  of  Cedar  Keys,  Florida  (page  46) 

Examination  for  a  channel  inside  the  shoals  along  the  coast  tf  Flor- 
ida, from  Cedar  Keys  to  Clear  Water  Harbor  and  Tampa,  Fla. 

(page  48) 

Examination  of  Saint  Mark's  River,  Florida  (page  50) 

Examination  and  survey  of  harbor  at  Cedar  Keys,  Fla 

Examination  and  survey  of  shoal  between  Dauphin  Island  and 

Cedar  Point,  Alabama 

Darling,  John  P.,  assistant  engineer.    Reports  of: 

Examinations  of  the  sound  between  Beaufort  and  New  River  and 

of  White  Oak  River,  to  Smith's  Mills,  N.  C.  (iiage  36) 

Surveys  of  certain  rivers  in  North  Carolina 

Davenport,  R.,  assistant  engineer.    Reports  of: 

Examination  of  Big  Stone  Lake  (page  89) 

Examination  of  the  lakes  at  the  headwaters  of  Cannon  River 

Examination  of  Minnesota  River - 

Davis,  Walter  S.,  assistant  engineer.     Reports  of: 

Examination  of  the  Yallabusba  River,  Mississippi  (page  .56) 

Examination  of  the  Loosacoona  River,  Mississippi  (page  58) 

Examination  of  Roebuck  Lake,  Mississippi  (page  72) 

D'Arboune  River,  Louisiana.    Examination  and  survey  of 

Debt.    (See  Public  debt) 

Delaware,  names  of  special  deputy  marshals  employed  in  '^^^ew  Castle 
County,  Delaware,  in  November,  1882.    Letter  of  Attomejr -General . . 
Delaware  and  Chesapeake  Bays.    Report  of  surveys  for  a  ship-caual  to 

connect 

Delaware  River.    Examination  of  (page  16) 

Delaware  River.    Survey  of  a  portion  of  the 

Deputy  marshals,  special,  employed  in  New  Castle  County,  Delaware, 

in  November,  1882.    Letter  of  Attorney-General 

Destroyer.    Report  of  the  Selfridge  Board,  relative  to  the  torpedo-ma- 
chinery of  the 

District  of  Columbia.    Number  of  persona  convicted  of  crime  in  the, 

since  January  1, 1873. ... 

District  of  Columbia,  Commissioners  of  the.    Letter  of.     Valuation  of 

the  property  in  the  District  of  Columbia 

District  of  Columbia.    Valuation  of  the  property  in  the 
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Subject. 


No.    '  Vol. 


District  of  Columbia.     Messa^^e  from  tbe  President  of  the  United  States,  ' 
recommeudinff  an  appropriation  to  reimburse  the,  for  the  amount  of 
taxes  of  which  it  will  be  deprived  by  the  act  for  the  relief  of  Eliza 

W.  Patterson ' 190 

District  of  Columbia.     Claims  for  land  taken  to  improve  water  supply  of  > 

the 193 

Dividinff  Creek,  Maryland.     Examination  of  (pa^e  11 1) 30 

Do<lge,  Israel,  sr.     Issue  of  patents  on  certificates  issued  in  satisfaction 

of  the  private  land  claim  of 67 

Doerflinger,  A.,  assistant  engineer.     Reports  of: 

Survey  of  Newtown  Creek,  New  York 80 

Survey  of  Shoal  Harbor  and  Compton's  Creek,  New  Jersey 1      SO 

Survey  of  Passaic  River,  New  Jersey i     1H4 

Dorcheat  Bayou.     Examination  of ..i      30 

Dack  Island  Harbor,  Connecticut.     Examination  of !      50 

Dwaroish  River,  Washington  Territory.    Examination  of  (page  136). ..'      30 

I 

E.  I 

I 

£deDton  Bay,  North  Carolina.    Examination  of >      63 

Kight-foot  Knoll,  North  Carolina.     Reu}oval  of  Croatan  li^ht  to •    194 

£lliott,  George  H.,  assistant  engineer.     Report  of  examination  of  Black  I 

River,  North  Ca^lina  (page  42) '      30 

£lliott,  Lieut.  Col.  George  H.     Reports  of:  ! 

Survey  of  Pawtucket  River,  Rhode  Island 46 

Survey  of  Edonton  Bay,  North  Carolina 63 

£1  Sopori.  Relating  to  the  private-laud  claim  io  the  Territory  of  Arizona  I 

koown  as 93 

£ngineers,  Chief  of.     Reports  of: 

Surveys  for  a  ship-canal  to  connect  the  Chesapeake  and  Delaware 

Bays 6 

Beports  from  officers  in  charge  of  the  se/eral  river  and  harbor  dis- 
tricts of  the  results  of  preliminary  examinations  made  to  comply 

with  the  provisions  of  the  river  and  harbor  act  of  August  2, 1882 . .       30 

Examination  of  Dividing  Creek,  Maryland 30 

Surveys  of  Penobscot  River  and  Bangor  Harbor,  Maine ;  breakwater 

at  mouth  of  Saco  River,  Maine,  and  near  the  mouth  of  Great  Bay . '      44 

Survey  of  Pawtucket  River,  Rhode  Island I    -45 

Examinations  and  surveys  of  the  harbors  of  Black  Rock,  Stamford,  ' 

Westport,  Branford,  Dnck  Island,  and  Madison,  Connecticut,  and  1 

of  Peconic  River  and  Southold  Harbor,  New  York 50 

Surveys  of  Minisceongo  Creek,  Saugerties  Harbor,  Peekskill  Harbor, 

New  York 57 

Surveys  of  certain  portions  of  the  Delaware,  Susquehanna,  and 

Brandy  wine  Rivers 59 

Surveys  of  certain  rivers  and  Edenton  Bay,  North  Carolina 63 

Surveys  of  certain  creeks  and  rivers  in  Vir^nia  and  North  Carolina. .       64 

Plans  for  improvement  of  Saint  John's  River,  Florida i      65 

Survey  8  of  certain  rivers  and  harbors  of  Louisiana,  and  improvement 

of  Ouachita  River 69 

Plan  and  estimate  for  a  breakwater  at  Rouse's  Point,  New  York  ^ . .       73 
Surveys  of  channels  in  Boston  Harbor;  of  the  headland  in  the  town 

of  Hull;  of  Ipswich  River,  and  Sandy  Bay,  Massachusetts 74 

Survey  of  the  harbor  of  Cross  Village,  Mich 75 

Examination  of  the  lakes,  near  the  headwatera  of  the  Cannon  River 

and  of  the  Minnesota  River,  in  Minnesota 70 

Surveys  of  certain  rivers,  harbors,  and  channels  in  Pennsylvania, 

Ohio,  and  West  Virginia 77 

In  relation  to  an  appropriation  to  make  the  final  explosion  of  Flood 

Rock,  East  River,  New  York 79 

Surveys  of  Newton  Creek,  New  York,  and  certain  waters  in  New 

Jersey 80 

Plan  and  estimates  for  harbor  of  refuge  at  Ludington,  Mich 61 

Examination  and  survey  of  Pearl  River,  Mississippi 89 

Improvement  of  the  Fox  and  Wisconsin  Rivers 92 

Survey  of  White  River,  Arkansas 104 
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Subject. 


EDgineers,  Chief  of.     Reports  of— Continned. 

Survey  of  North  River 

Stations  and  duties  of  officers  of  the  Corps  of  Engineers,  and  the  num- 
ber of  civilian  engineers  in  the  employ  of  the  Grovemment 

Surveys  of  certain  waters  iu  Florida  and  Alabama 

Surveys  to  ascertain  the  cost  of  placing  dams  and  locks  on  the  Cum- 
berland River 

Surveys  of  the  Illinois,  Des  Plaines,  and  Sangamon  Rivers,  iu  Illinois. 

Surveys  of  the  Passaic  River,  New  Jersey 

Concerning  the  dam  and  Government  works  in  the  Ohio  River  near 

Jefferson ville,  Ind 

Damage  to  the  United  States  breakwater  at  Burlington,  Vt 

Additional  appropriation  for  the  new  Washington  reservoir 

Report  upon  the  Natalbany  River,  Louisiana 

Engineers.    Stations  and  duties  of  officers  of  the  Corps  of 

Engineers.    Number  of  civilian,  in  the  employ  of  the  Government 

English  manufacturers   for  material  for  the  iron-clad  Miautonomoh. 

Copies  of  contracts  with 

Enlisted  men  of  the  Army.    (See  Army) 

Entries  of  public  lands  by  the  Estes  Park  Company  and  other  foreign  cor- 
porations   

Ericsson,  Capt.  John.    Papers  from,  relative  to  his  system  of  torpedo  at- 
tack, and  asking  an  appropriation  for  a  vessel  to  be  equipped  upon  his 


plan 


Estes  Park  Company  and  other  foreign  corporations.  Entries  of  public 
lands  by  the 

Examinations  and  surveys  under  the  river  and  harbor  act  of  August  2, 
1882 

Extra-duty  pay  for  clerks  and  messengers.    Estimate  for 

F. 

Farquhar,  Maj.  F.  U.   Report  of  Examination  of  the  harbor  at  Caseville, 

Mich,  (page  99) 

Farrell,  Thomas  M.,  assistant  engineer.    Reports  of: 

Examination  of  IVArbonne  River,  Louisiana 

Examination  of  bayous  Roundaway  and  Vidal,  Louisiana  (page  61). 

Examination  of  the  Yazoo  Pass  (page  70) 

Examination  of  mouth  of  Lake  ralm3rra  (page  64) 

Fencing  of  public  lands : 

On  the  subject  of,  unauthorized 

Supplemental  report  (part  2^ 

Correspondence  relative  to  tne  act  of  March  3, 1807,  for  the  removal 

of  persons  and  obstructions  from  the  public  domain 

Fire-proof  building.     (See  Building.) 

Flagler,  Lieut.  CoK  D.  W.  Report  of.  Regarding  the  progress  of  the 
work  of  completing  the  improvements  of  the  water-power  pool  at 

Rock  Island  Arsenal 

Flathead.    (See  Indians.) 

Flood  Rock,  East  River,  New  York.    Appropriation  to  make  the  final 

explosion  of 

Florida,  from  Cedar  Keys  to  Clear  Water  Harbor,  and  Tampa,  Florida. 

Examination  for  a  channel  inside  the  shoals,  along  the  coast  of 

Florida  Railroad.    Grant  of  lands  to  the 

Florida.    Report  on  the  Arredoudo  grant 

Florida.    Papers  relating  to  the  Arredoudo  grant  in 

Florida.    Certified  copy  of  the  record  in  the  case  of  Chairs,  &c.,  vs. 

The  United  States  (Arredoudo  grant,  in) 

Florida.    Survey  of  certain  waters  in 

Fort  Adams,  Rhode  Island.    Plans  for  the  proposed  new  barracks  for 

the  light  battery  at 

Fort  Missoula,  Montana  Territory,  boundary  lines  of  military  reserva- 
tion.   Letter  of  Secretary  of  War 

Fort  Myer,  Virginia.     Relative  to  a  proposed  meteorological  observa- 
^tory  at *r 
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XI 


Sabject. 


Fort  Snlli vao ,  Maine.  Correflpondence  in  relation  to  the  militai^  post  of. 
Fort  WaUace  Reservation.    Application  of  the  Union  Pacific  Railroad 

Company  for  a  part  of  the 

Foster,  Johnson,  a  Creek  Indian.    Papers  relating  to  the  case  of 

Fo6t«r  system  of  ^as-lighted  bnoys 

Fox  and  Wisconsin  Rivers.     Improvement  of  the 

Fox  and  Wisconsin  Rivers.    List  of  awards  under  the  act  of  March  3, 

1875,  to  aid  in  the  improvement  of  the 

Additional  paper  in  relation  to  the  awards  (part  2) 

France.     Unsettled  claims  of  citizens  of  the  United  States  against 

Freedmen.    Estimate  of  appropriation  for  the  settlement,  under  exist- 

iDg  treaties,  of  certain,  and  their  descendants  upon  lands  known  as  the 

Oklahoma  district,  Indian  Territory 

French  spoliation  claims 

G. 

Garcia,  Francisco,  heirs  of.    Survey  of  the  land  claim  of,  in  New  Mexico. 

Ga»-ligbted  buoys,  Foster  syst>em  of 

General  Land  Office.    Letter  showing  increase  of  work  in  that  office  and 

asking  increase  of  force 

Geographical  Congress  and  Exhibition.  (See  International  Geographical 

Congress  and  Exhibition. ) 
Gieseler,  E.  A.,  assistant  engineer.    Reports  of: 

Examination  of  Pensauken  Creek,  New  Jersey  (page  14) 

Examination  of  Leipsic  or  Little  Duck  River,  Delaware  (page  15).. 

Examination  of  Delaware  River  (page  16) 

Survey  of  a  portion  of  the  Delaware  River  

Survey  of  a  portion  of  the  Brandy  wine  River 

GObert,  C.  P. ,  assist  an  t  engineer.    Report  of.    Examination  of  harbor  at 

Caseville,  Mich,  (page  ^) 

Gillespie,  Maj.  G.  L.    Reports  of: 

Examination  from  Deal  to  Seabright  on  the  New  Jersey  coast,  with 
a  view  to  building  a  breakwater  to  protect  the  shore  and  harbor 

at  Long  Branch  (page  12) 

Examination  of  channel  in  Hempstead  Bay,  New  York  (page  13)... 

Examination  and  survey  of  Newtown  Creek,  New  York 

Examination  and  survey  of  Shoal  Harbor  and  Compton's  Creek, 

New  Jersey 

Examination  and  survey  of  North  River 

Examination  and  survey  of  Passaic  River,  New  Jersey 

Gillespie,  J.  A.,  assistant  engineer.    Reports  of: 

Examination  of  Port  Marshall  Harbor.  New  York  (page  102) 

Examination  of  Boquet  River  (page  104) 

Examination  of  Champlain  River,  New  York  (page  125) 

Examination  of  Harbor  of  Port  Henry,  New  York  (page  128) 

Examination  of  Rouse's  Point  Harbor,  New  York 

Gillmore,  Col.  Q.  A.    Reports  of: 

Plans  for  improvement  of  Saint  John's  River 

Examination  of  Indian  River  and  Musquito  Lagoon,  Florida 

Gowanns  Creek,  Brooklyn,  New  York.    Examination  of,  (page  12)  

Grain  and  cotton  in  foreign  countries.  Production,  exportation,  and  im- 
portation of 

Grains  produced  in  the  United  States  during  certain  x>eribds,  and  their 

disposition.  Amount  of  certain 

Grande  Ronde  Indian  Reservation  in  Oregon.    Draft  of  a  bill  for  the 

relief  of  the  allied  tribes  residing  on  the 

Great  Bay.    Examination  at  and  near  the  mouth  of  the 

Great  Sioux  Reservation.  Copies  of  agreements ;  negotiation  with  the 
Sioux  Indians  involving  the  cession  to  the  United  States  of  a  portion 
of the 


No. 


Additional  correspondence  (part  2) 

Greely  Relief  Expedition.  Proceedings  of  the  Proteus  court  of  inquiry 

on  the 

Greely.  Lieutenant,  and  party.    Expediency  of  offering  rewards  for  the 

rescue  of. , 
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Vol. 


H. 

HaageDsen,  Sophus,  aHsiBtant  engineer.    Report  of.    Survey  of  Ipswich 

River,  Massachusetts 

Hamilton,  John  «&  Co.     Improvement  of  Brandy  wine  Creek 

Hancock,  Maj.-Gen.  Wiufield  8.    Letter  of.    Relative  to  the  estimate  for 

extra  duty  pay  for  clerks  and  messengers.    

Handbury^  Capt.  Thomas  H.    Reports  of: 

Examination  of  Little  Creek  and  Saline  Creek,  Arkansas  (page  53) 

Examination  of  Big  Bayou  Metre  [Meto],  Arkansas  (page  54) 

Examination  and  survey  of  White  River,  Arkansas 

Harbor  of  refuge  at  Ludington,  Mich 

Haibor  at  Caseville,  Mich.    Examination  of 

Harbor  of  Cedar  Keys,  Fla.    Examination  of  (page  99) 

Harbor  of  Port  Henry,  N.  Y.    Examination  of  (page  VZ7) 

Harbor  of  Port  Marshall,  on  Lake  Champlain,  New  York.   Examination 

of  (page  101) 

Harbor  of  Sebewaing,  Michigan.    Examination  of : 

Harding,  H. ,  assistant  engineer.    Report  of.    Survey  of  harbor  at  Cedar 

Keys.Fla 

Harlowe  River,North  Carolina.     Survey  of 

Harwood,  Mi^.  Z.     Report  of.     Examination  of  Sebewaing  Harbor, 

Michigan  (page  101) 

Heap,  MaJ.  D.  P.    Report  of.    Examination  of  harbor  at  Cross  Village, 

Mich 

Hempstead  Bay,  New  York.     Examination  of  channel  in  (page  13) 

Hi Igard,  Julius  E.,  Superintendent  of  the  Coast  and  Geodetic  Survey. 

Report  of.     Showing  the  progress  made  in  said  survey  during  the  year 

ending  June  30,  1883 

Hill,  Charles  E.    Correspondence  relative  to  the  claim  of 

Hill,  James  G.    Report  of  committee  on  the  administration  of  the  office 

of  Supervidng  Architect  of  the  Treasury  by 

Hoag,  jr.,  J.  v.,  assistant  engineer.     Report  of.    Examination  of  Tio- 

nesta  Creek,  Pennsylvania  (page  118) 

Hogarty,  Second  Lieut.  W.  P.    Praying  to  be  given  the  full  rank  of  cap- 
tain.   Letter  Secretary  of  War 

Hoffman,  W.  H.,  assistant  engineer.     Report  of.     Examination  and 

survey  of  Pearl  River,  Mississippi 

Holbrook,  John  B.,  assistant  engineer.     Report  of.    Examination  of 

Taggart's  (Tygart's)  Valley  and  Buckhannon  Rivers,  West  Virginia  . 
Hot  Springs,  ArEansas.    Leases  of  bath-houses  and  bath-house  sites 

upon  the 

Houston,  Lieut.  Col.  D.  C.    Report  of: 

Examination  of  the  Wisconsin  River  (page  93) 

On  the  improvement  of  the  Fox  and  Wisconsin  Rivers 

Howard,,George  H.,  claimant  of  private  land  claim  '*Tre8  Alamas'^  ... 
Hughes,  Capt.  R.  P.    Report  of,  boundary  linesrof  military  reservation 

of  Fort  Missoula,  Montana  Territory.     Letter  Secretary  of  War 

Hull.    Survey  of  the  headland  in  the  town  of 

Hull's  Creek,  Virginia.    Examination  of  ( page  30) 

Humtulips  River,  Washington  Territory.    Examination  of  (page  135).. 
Hunting  Creek,  Virginia.     Examination  of  (page  114) 


L 


loe-harbor,  at  Middleport,  Ohio.    Examination  and  survey  for 

Idaho.  Message  from  the  President  of  the  United  States  transmitting  a 
draft  of  a  bill  to  accept  and  ratify  an  agreement  by  the  Shoshones, 
Bannocks,  and  Sheepeaters  of  Fort  Hall  and  Lemhi  Reservations  in.. 

Idaho  Terri  Cory.    Draft  of  bill  for  the  relief  of  the  Nez  Perce  Indians  in 

Illinois.  Communication  from  the  governor  of  the  State  of,  with  a 
copy  of  an  act  of  the  general  assembly  of  that  State,  tendering  to 
the  United  States  the  cession  of  the  Illinois  and  Michigan  Canal  upon 
condition,  &c 

Illinois  and  Michigan  Canal.    (See  Illinois.) 
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Illinois,  and  Des  Plaines  Rivers,  in  IlliuoiB.  Examination  and  survey  of 
niinois.  Sarveys  of  the  Illinois,  Des  Plaines  and  Sangamon  Rivers  in  . 
Indian  homestead  entries  in  certain  cases,  witbout  the  payment  of  fees 

and  commissions 1 

Indian  River,  Delaware.     Examination  of  (page  28) 

Indian  River,  Florida.     Examination  of 

Indian  Territory.     Certain  land  in  the,  to  certain  Indians 

Indian  Territoc^.  Draft  of  a  bill  to  provide  for  the  issuance  of  patents 
for  certain  lands  in  the,  occupied  oy  the  Kickapoo,  Iowa,  and  other 

Indians 

Indian  Territorjr.  Appropriation  for  the  location  and  snrvey  of  bonndary 
lines  of  certain  lands  purchased  by  the  United  States  from  the  Creek 

Indians  for  the  use  of  the  Seminole  Indians  in  the 

Indian  Territory.    Correspondence  relating  to  leases  of  lands  in  the,  to 

citizens  of  the  United  States  for  cattle-grazing,  &c 

Indian  Territory.     Status  of  certain  lands  in  the 

Indians,  &c.  Message  from  the  President  of  the  United  States^  sub- 
mitting a  draft  of  a  bill  to  confirm  the  title  to  certain  land  m  the 

Indian  Territory  to  certain 

Indians,  for  the  sale  of  a  portion  of  their  reservation  in  Montana  Ten-i- 
tory  required  for  the  Northern  Pacific  Railroad.  Message  from  the 
President  of  the  United  States,  submitting  a  draft  of  a  bill  ''to  ac- 
cept and  ratify  an  agreement  with  the  confederated  tribes  of  the 

Flathead,  Kootenay,  and  Upper  Pend  d'Oreilles " 

Indians.    Draft  of  a  bill  to  accept  And  ratify  an  agreement  with  Chief 
•  Moses  and  other  Indians  for  the  relinquishment  of  certain  lands  in 

Washington  Territoir 

Indians.  Draft  of  a  bill  to  provide  for  the  issuance  of  patents  for  cer- 
tain lands  in  the  Indian  Territory,  now  occupied  by  the  Kickapoo, 

Iowa,  and  other 

Indians.  Message  from  the  President  of  the  United  States.  Draft  of  a 
bill  to  accept  and  ratify  the  agreement  by  the  Shoshones,  Bannocks, 

and  Sheepeaters  of  Fort  Hall  and  Lemhi  Reservations,  in  Idaho 

Indians.  Draft  of  a  bill  for  the  Nez  Perce  Indians  in  the  Territory  of 
Idaho,  and  of  the  allied  tribes  residing  on  the  Grande  Ronde  Indian 

Reservation  in  Oregon 

Indians.     Condition  and  necessities  of  the  Crow  ...a. 

Indians  in  1883  and  1684.    Contracts  for  furnishing  beef  cattle  to 

Indians  on  the  Fort  Berthold  Indian  Reservation,  Dakota.  Draft  of  bill 

providing  for  the  allotment  of  lands  in  severalty  to  certain 

Indians  in  Lake  Winnibigoshish  and  Leech  Lake  Indian  Reservations. 

AfiTaiis  of 

Insane  inmates  of  the  Soldiers'  Home  may  be  admitted  to  the  Govern- 
ment Hospital  for  the  Insane 

Inn>ector-General  of  the  Army.  Report  of.  Inspection  of  the  Soldiers' 

Home 

Interior,  Secretary  of  the.    Letters  of  the : 

Submitting  a  draft  of  a  bill  relative  to  the  title  to  certain  lands  in 

the  Indian  Territory  to  certain  Indians 

Relati  ve  to  the  claim  of  the ' '  Old  Settler  '^  or ' '  Western  Cherokees  " . . 
Submitting  a  draft  of  a  bill  to  accept  and  ratify  an  agreement 
with  the  confederated  tribes  of  the  Flathead,  Kootenay,  and  Up- 
per Pend  d'Oreilles  Indians  for  the  sale  of  a  portion  of  their  reser- 
vation in  Montana  Territory  required  for  the  Northern  Pacific 

Railroad 

Draft  of  a  bill  to  accept  and  ratify  an  agreement  made  with  Chief 
Moses  and  other  Indians  for  the  relinquishment  of  certain  lands 

in  Washington  Territory 

Necessity  of  an  appropriation  for  the  purchase  of  supplies  for  the 

Crow  Indians 

Draft  of  a  bill  to  provide  for  the  issuance  of  patents  for  certain 
lands  in  the  Indian  Territory  occupied  by  the  Kickapoo,  Iowa, 

and  other  Indians 

Draft  of  a  bill  to  accept  and  ratifv  the  agreement  by  the  Shoshoaes, 
Bannocks,  and  Sheepeaters  of  Fort  Hall  and  Lemhi  Reserva- 
tions, in  Idaho 
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Sabject. 


Interior,  Secretary  of  the.    Letters  of  the— <]!ontinaed. 

SubmittiDg  draft  of  a  bill  to  accept  and  ratify  certain  agreements 
made  with  the  Sioux  Indians,  and  to  grant  a  right  of  way  to  the 
Chicago,  Milwaukee  and  Saint  Panl  Railway  Company  through 
the  Sionx  Reservation  in  Dakota 

Draft  of  a  bill  for  the  relief  of  the  Nez  Perce  Indians  in  the  Terri- 
tory of  Idaho,  and  of  the  allied  tribes  residing  on  the  Grande 
Ronde  Indian  Reservation  in  the  State  of  Oregon ^. 

Draft  of  a  bill  for  the  payment  of  the  value  of  certain  improve- 
ments made  by  certain  settlers  on  the  Round  Valley  Indian  Reser- 
vation in  California 

Draft  of  a  bill  providing  for  allotment  of  lands  in  severalty  to  the 
Indians  residing  upon  the  Chehalis  Reservation  in  Washington 
Territory,  and  granting  patents  therefor 

Relating  to  the  attempted  transfer  by  the  Texas  and  Pacific  Rail- 
road Company  of  its  land  grant  to  the  Southern  Pacific  Railroad 
Companies  of  Arizona,  New  Mexico,  and  California 

Printed  briefs  of  counsel  for  the  Southern  Pacific  Railroad  Com- 
panies of  Arizona  and  New  Mexico  (part  2) 

Relating  to  >  the  transfer  of  land  grant  of  the  New  Orleans,  Baton 
Rouge  and  Vicksburg  Railroad  Company  to  the  New  Orleans  Pa- 
cific Railway  Company 

Draft  of  a  bill  to  allow  Indian  homestead  entries  in  certain  cases,  &c. 

Draft  of  a  bill  providing  for  the  allotment  of  lands  in  severalty  to 
certain  Indians  on  the  Fort  Berthold  Indian  Reservation,  Dakota. 

Relative  to  the  condition  and  necessities  of  the  Crow  Indians 

Respecting  the  private  land  claim  of  Francisco  Sandoval  for  the 
Santisi II  a  Trinidad  or  Rancho  de  Gavan  tract 

Supplemental  report  on  the  private  land  claim  known  as  the  Petaca 
grant,  No.  105,  New  Mexico 

Correspondence  relating  to  the  Yellowstone  National  Park  since 
last  session  of  Congress 

Additional  correspondence  (part  2) 

Additional  information  in  relation  to  improvements  of  roads  in  Yel- 
lowstone Park  (part  3) 

Draft  of  a  bill  for  the  relief  of  the  Mission  Indians  in  the  State 

of  California « 

.  Estimate  of  appropriation  for  the  settlement,  under  existing  treat- 
ies, of  certain  freedmen  and  their  descendants  upon  lands  known 
as  the  Oklahoma  district,  Indian  Territory 

Recommending  an  appropriation  for  the  survey  of  the  boundary 
lines  of  lands  purchased  from  the  Creek  Indians  for  the  use  of  the 
Seminole  Indians  in  the  Indian  Territory 

Transmitting  supplemental  report  on  the  private  land  claim  (No.  7) 
known  as  Tumacaoori  y  Calabazas,  C.  P.  Sykes  et  aZ.,  claimants  .. 

Correspondence  relating  to  leases  of  lands  in  the  Indian  Territory  to 
citizens  of  the  United  States  for  cattle-grazing,  &,c 

Report  of  the  surveyor-general  of  New  Mexico  on  the  private  land 
claim  of  the  town  of  Albuquerque 

Leases  of  bath-houses  and  bath-house  sites  at  the  Hot  Springs  Res- 
ervation, Arkansas 

Regarding  the  issue  of  patents  on  certificates  issued  in  satisfaction 
of  the  private  land  claim  of  Israel  Dodge,  sr 

Copies  of  Sioux  agreements  in  cession  of  uiud  to  the  United  States. 
Additional  correspondence  (part2) 

Repair  to  legislative  halls  and  committee-rooms  in  adobe  palace  at 
Santa  F^ 

Relative  to  the  money  appropriated  March  3, 1883,  for  the  Cherokee 
Nation 

Relative  to  lands  certified  or  patented  to  railroad  companies  since 
December,  1875 

Concerning  the  Texas  Pacific  Railway  Company's  mortgages 

Relative  to  the  grant  of  lands  to  the  Florida  Railroad 

Papers  relating  to  the  private  land  claim  in  the  Territory  of  Arizona 
known  as  ElSopori 

Papers  relating  to  the  private  land  claim  ^  *  Tres  Alamos  " 
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XV 


Subject. 


No. 


Interior,  Secretary  of  the.     Letters  of  the — Continued. 

Belating  to  the  boundary  line  between  the  United  States  and  Texas. 

Becommending  appropriation  to  compensate  Sioux   Indians  for 

ponies  taken  from  them 

.  Belative  to  the  disposition  of  Silver  Lake,  in  Caddo  Parish,  Loni- 
siana 

Concerning  the  status  of  certain  lands  in  the  Indian  Territory 

Property  of  the  United  States  under  charge  of  the  Interior  Depart- 
ment   

Keport  of  the  Commissioner  of  Railroads  relative  to  the  issue  of  new 
stock,  &c.,  by  the  Union  Pacific  Railroad  Company  since  March 
3,  1873 

Information  in  relation  to  the  compliance  by  certain  railroads  with 
the  requirements  of  the  act  of  May  7,  1878 

Beeardiug  lands  certified  to  or  claimed  by  railroad  corporations  in 
&yfA 1 

Belative  to  the  Arredondo  prant,  Florida 

On  the  subject  of  unauthorized  fencing  of  public  lands 

Supplemeut^l  report  (part  2) 

Concerning  roll  of  the  Cherokee  Indians  east  of  the  Miseissippi 

Besarding  the  application  of  the  Union  Pacific  Railroad  Company 
ior  a  part  of  the  Fort  Wallace  Reservation 

Belative  to  leasing  lands  upon  the  Crow  Indian  Reservation,  in 
Montana '. 

Belative  to  the  removal  of  persons  and  obstructions  from  the  public 
domain 

Survey  of  the  land  claim  of  heirs  of  Francisco  Garcia,  in  Ne'w  Mexico. 

Survey  of  private  land  claim  No.  124,  New  Mexico,  known  as  the 
Pefia  Blanca  grant 

Survey  of  private  land  claim  No.  122,  New  Mexico,  known  as  the 
Caflon  de  San  Diego  grant 

Belative  to  the  Von  Schmidt  8ur\'ey  of  the  eastern  boundary  of  Cali- 
fornia   

Belative  to  the  return  of  the  rolls  of  Revolutionary  soldiers  belong- 
ing to  any  State,  now  in  possession  of  the  United  States 

Supplemental  provisional  estimate  for  an  appropriation  in  anticipa- 
tion of  additional  labor  in  the  Pension  Office 

Belative  to  surveys  in  Arizona  and  California,  and  recommending 
increase  of  clerical  hire  in  the  office  of  the  surveyor-general  of 
Arizona 

Trans  Jiitting  letter  from  the  Commissioner  of  the  General  Land  Of- 
fice showing  an  increase  of  work  in  his  office  and  asking  for  an 
increase  of  force 

Belative  to  affairs  of  Indians  in  Lake  Winnibigoshish  and  Leech 
Lake  Indian  Reservations 

Concerning  entries  of  public  lands  by  the  Estes  Park  Company  and 
other  foreign  corporations 

Belative  to  tLe  appointment  of  commissioners  to  examine  sections 
of  the  Northern  Pacific  Railroad 

Estimate  of  amount  to  complete  the  new  Pension  Building 

Contracts  for  furnishing  beef-cattle  to  Indians  in  1883  and  1884 

Belative  to  certain  omissions  in  House  bill  1340,  entitled  ^*An  act 
to  establish  a  Bureau  of  Labor" 

Belative  to  the  management  of  the  Yellowstone  National  Park 

Belative  to  the  condition  of  the  Northern  Cheyenne  Indians,  on  the 

Tongue  and  Rosebud  Rivers 

Interior  Department.    Property  of  the  United  States  under  charge  of 
the 
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116 
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Internal-revenue  stamps.  Letter  of  the  Secretary  of  the  Treasury 
recommending  an  appropriation  for  expense  of  counting,  canceling, 
and  redeeming • 

International  Geographical  Congress  and  Exhibition  to  be  held  at 
Venice,  Italy.    Report  of  Capt.  George  M.  Wheeler  on  the  Third 

Iowa  Indians.    (See  Indians.) 

Iowa.    Lands  certified  to  or  claimed  by  railroad  corporations  in 

Iowa  River.    Examination  of  (page  85) • 
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VoU 


Ipswich  River,  Ma^sachnnetts.    Examination  of 

Ipswich  River,  Massachuaettn.  Plan  and  estimates  for  improvemeut  of. 
Ironclads.    Opinion  of  the  Secretary  of  the  Navj  as  to  the  amoituts  to 

be  paid  to  tuc  contractors  for  the  occupation  of  their  yards  by  the, 

and  for  the  care  thereof ' l 

Iron  and  steel,  tests  of,  at  Watertown  Arsenal.    Letter  of  the  Secretary 

of  War !. 

Irwin,  Samnel  D.    Letter  in  relation  to  Tionesta  Creek,  Pennsylvania 

(paflrellP) 

Isle  of  Wight  and  Upper  Synepuxant  Bays,  Maryland.    Examination  of 


(page  28) 

Isthmns  of  Panama.    Progress  of  work  on  the  ship-canal  at  the 

Italy.    Report  of  Capt.  George  M.  Wheeler  on  the  Third  International 

Geograpnical  Congress  and  Exhibition  at  Venice 


J. 

Jackson  Barracks,  Louisiana.    Estimate  of  appropriation  for  repairs  at . . 
Justice,  Department  of.    Vouchers  audited  by  the  First  Auditor  on  ac- 
count of  expenses  incurred  by  the,  since  March  4,  ISt^l 

Justice,  Department  of.    Letters  of  the  Attorney-General : 

Recommending  an  increase  of  the  clerical  force  in  the 

Requesting  an  appropriation  to  supply  deficiencies  in  the  appropri- 
ation for  the  current  year ". 

Recommending  certain  additions  to  the  appropriation  for  deficien- 
cies for  the  current  and  previous  years 

Recommending  certain  amendment  to  House  bill  7235,  making  ap- 
propriations to  supply  deficiencies 

K. 


Kankakee,  Illinois.    Examination  of  stone  formation  in  (page  9(3) 

Kickapoo  Indians.    (See  Indians. ) 

Kimberly,  William  U.    Letter  of,  relative  to  Cherrystone  Creek  (page 

26) 

King,  M^.  W.  R.    Reports: 

Examination  of  Cumberland  River,  Kentucky  (page  91 ) 

Examination  and  survey  with  a  view  to'placing  locks  and  dams  on 

the  Cumberland  River ^ 

Kootenay  Indians.    (See  Indians.) 

L. 

Labor."  Omissions  in  House  bill  1340,  entitled  ''An  act  to  establish  a 
Bureau  of 

Ladd,  Edward  H.    Claim  of,  against  the  Government  of  Colombia 

Lake  Bisteneau.    Examination  of 

Lake  Palmyra.     Examination  of  mouth  of  ( page  64) 

Lake  Winnibigoshish  Indian  Reservation.    Anairs  of  Indians  in 

Land  grant  of  the  New  Orleans,  Baton  Rouge  and  Vicksburg  Railroad 
Company.  Papers  relating  to  the  transfer  of  the,  to  the  New  Orleans 
Pacinc  Railway  Company 

Lands  in  the  Indian  Territory  occupied  by  the  Kickapoo,  Iowa,  and 
other  Indians.    Draft  of  a  bill  to  provide  for  the  issuance  of  patents 


for 


Lands.    Information  relative  to  unauthorized  fencing  of  public 

Supplemental  report  (part  2) 

Lands  upon  the  Crow  Indian  Reservation,  in  Montana.  Relative  to  leas- 
ing   

Lands  in  severalty  to  certain  Indians  on  the  Fort  Berthold  Indian  Res- 
ervation, Dakota 

Lands  purchased  from  the  Creek  Indians  for  the  use  of  the  Seminole  In- 
dians in  the  Indian  Territory.  Appropriation  for  the  location  and 
survey  of  boundary  lines  of  certain 

Lands  certified  or  patented  to  railroad  companies  since  December,  1875 

Lands  to  the  Florida  Railroad.    Grant  of 
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Sabjeot. 


Lands  in  the  Indian  Territory.    Statas  of  certain 

Lands  certified  to  or  claimed  by  railroad  corporations  in  Iowa 

Lands.    Entries  of  public,  by  the  Estes  Park  Company  and  other  foreign 

corporations 

Leases  of  lands  in  the  Indian  Territory  to  citizens  of  the  United  States 

for  oattle-frrazing.  d&c.    Correspondence  relating  to 

Leech  Lake  Indian  Keseryation.    Affairs  of  Indians  in 

Leipsic  River,  Delaware.    Examination  of  (page  15) 

Lewis  River,  Washington  Territory.    Examination  of  (page  134) 

Light  on  Portland  Head,  in  Maine 

Little  River  and  Saline  Creek,  Arkansas.  Examination  of  (page  53)  .. 
Livingston,  M%j.  L.  L.  Petition  for  correction  of  his  military  record  .. 
Lock  wood,  Capt.  D.  W.    Reports  of: 

Survey  of  harbor  at  Cross  Village,  Mich 

Plan  and  estimate  for  a  harbor  of  refuge  at  Lndington,  Biich 

Loggy  Bayou.    Examination  of  (page  77) 

Long  Branch.    Examination  from  Deal  to  Seabrigbt,  on  the  New  Jersey 
coast,  with  a  view  to  building  a  breakwater  to  protect  the  shore  and 

harbor  at  (page  12) *. 

Longevity  clauses  of  the  naval  appropriation  acts  of  1882  and  1883. 

Opinion  of  the  Attorney-General  on  the  so-called 

Longevity  pay  of  naval  officers.     Opinions  of  the  Second  Comptroller 

in  certain  claims  for 

Loosacoona  River,  Mississippi.     Examination  of  the  (page  57) 

Louisa  Fork  of  the  Big  Sandy  River,  Virginia.  Examination  of  (page  92). 

Louisiana.     Surveys  and  examination  of  certain  rivers  in 

Louisiaua.     Relative  to  the  disposition  of  Silver  Lake,  in  Caddo  Parish. 

Lndington,  Mich.     Plan  and  estimate  for  a  harbor  at 

Lnsk,  Lieut.  James  L.     Reports  of: 

Examination  of  the  harbor  at  Cedar  Keys,  Fla.  (page  47) 

Examination  for  a  channel  inside  the  shoals  along  the  coast  of 
Florida  from  the  Cedar  Keys  to  Clear  Wat«r  Harbor  and  Tampa, 

Fla.  (page4«) 

Examination  of  Saint  Mark's  River,  Florida  (pa^  50) 

Lydecker,  Maj.  G.  J.  Letter  of.  Additional  appropriation  for  the  new 
Washington  reservoir 

M. 

McFarland,  M%j.  Walter.    Reports  of: 

Examination  of  harbor  of  Port  Marshall,  on  Lake  Champlain,  New 

York  (page  101) 

Examination  of  Boquet^River  (page  103) ^ 

Examination  of  Champlain  River,  New  York  (page  124) 

Examination  of  harbor  of  Port  Henry,  New  York  (page  127) 

Survey  of  Black  Rock  Harbor,  Connecticut 

Survey  of  Stamford  Harbor,  Connecticut 

Survey  of  Westport  Harbor,  Connecticut • 

Survey  of  Branford  Harbor,  Connecticut ' 

Survey  of  Peconic  River.  New  York ^ 

In  relation  to  Soutbold  Harbor,  New  York , 

Examination  for  a  breakwater  at  Rouse's  Point,  N.  Y 

Mackenzie,  Maj.  A.     Reports  of: 

Examination  of  Iowa  River  (page  85) ^* 

Examination  of  Pecatonica  River,  Wisconsin  (page  87) 

Madison  Harbor,  Connecticut.    Examination  of 

Mail  service.     (See  Railway  mail  service.) 

Mails.    Report  of  the  commission  to  devise  a  system  of  ganging  the  rates 

of  pav  for  carrying  the 

Marine  hospital  at  Efrie,  Pa 

Marshal  fbr  the  middle  and  southern  districts  of  Alabama.    Infonnatix>n 

relating  to  the , 

Medical  Department  of  the  Army.  Message  from  the  President  of  the 
United  States  submitting  a  special  estimate  for  funds  for  the  erection 
of  a  snitable  fire-pniof  building  to  contain  the  records,  library,  and 
mnsenm  of  the , ••• 

4422  8.  Ex. II 
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Subject. 


JMendell,  Lieut.  Col.  G.  H.    Reports  of: 

Examination  of  Alameda  Creek,  California  (paffe  106) 

Examination  of  Santa  Monica  Bay,  California  (page  108) 

Examination  of  Clear  Lake  Coanty,  California  (pase  109) 

Examination  of  Redwood  Slongh,  California  (page  131 ) , 

JMercor,  Capt.  James.     Reports  of: 

Examination  of  Milfoi>d  Haven,  Virginia  (page  34) 

Examinations  of  the  sound  between  Beaufort  and  New  River,  and 
of  White  Oak  River  to  Smith's  Mills,  North  Carolina  (page  36). .. 

Examination  of  Waccamaw  River  (page  37J 

Examination  of  Broad  River  to  North  Carolina  (page  39) 

Examination  of  Alligator  River,  North  Carolina  (page  40) 

Examination  of  Black  River,  North  Carolina  (page  42) T. 

Examination  of  the  sound  between  Morehead  City,  in  Carteret 

County,  North  Carolina  (page  43) 

Examination  ot  Town  Creek,  North  Carolina  (page  44) 

Examiuation  of  Bay  River,  North  Carolina  (pa^e  45) 

Examination  of  Cape  Fear  River,  North  Carolina  (page  46) 

Surveys  of  certain  rivers,  North  Carolina 

Surveys  of  Edenton  Bay,  North  Carolina 

Herrill,  MaJ.  William  E.     Reports  of: 

Examination  of  Tionesta  Creek,  Pennsylvania  (page  117) 

Examiuation  and  survey  for  ice  harbor  at  Middleport,  Ohio 

Examiuation  and  survey  of  Ohio  River  at  Rochester  and  Freedom 
Examination  for  a  channel  through  Grand  and  Little  Chains  in  the 

Ohio  River 

Examination  and  survey  of  Yougbiogheny  River,  Pennsylvania 

Examination  of  Tagart's  (Tygart's)  Valley  and  Bnckhannon  Riv* 

ers,  West  Virginia 

Mei  rill,  Lieut.  Col.  William  E.     Report  of.    Plan  and  estimate  for  a 
levee  to  prevent  overflow  at  Jefiersonville,  Ind.,  of  floods  in  the  Ohio 

Kiver 

Meteorological  observatory  at  Fort  Myer,  Va.     Relative  to  a  proposed. 
Mexican  Republic.    Latest  law  of  the,  creating  or  modifying  the  Zona 

Libre 

Mexico.    Case  of  Alexander  Trimble,  whose  extradition  has  been  de- 
manded by 

Miantonomoh.    Contracts  with  English  manufacturers  for  material  for 

the  iron-clad 

Milford  Haven,  Virginia.     Examination  of  (pa^e  34) 

Militarv  Division  of  the  Paciflc,  at  San  Francisco.    Additional  build- 
ings for  headauarters  of  the 

Military  post  of  Fort  Sullivan,  Maine.    Correspondence, ^c,  in  rela- 
tion to  the 

Military  sites.    (See  Abandoned  military  reservations.) 
Miller,  Capt.  A.  M.    Reports  of: 

Examination  of  the  Tallabusha,  Mississippi  (page  55) 

Examination  of  the  Loosacoona  River,  Mississippi  (page  57) 

Examination  of  Sulphur  River,  Texas  (page  59) 

Examination  of  Bayou  Roundaway  and  Bayou  Videl,  Louisiana 

(pa§e61) 

Examination  of  Ouachita  River,  ArkanHas  (page  64) 

Examination  of  the  Yazoo  Pass  (page  69) 

Examination  of  Roebuck  Lake,  a  tributary  of  Yazoo  River  (page  71) 

Examination  of  Steel's  Bayou,  Mississippi  (page  73) 

£xaminati<hi  of  Black  River,  Louisiana  (page  76) 

Examination  of  Loggy  Bayou,  Lake  Bisteneau,  and  the  Dorcheat, 

Louisiana  (page  77) 

Examination  of  Cane  River,  Louisiana  (page  80) 

Examination  of  Petit  Anse  Bayou,  Louisiana  (page  82) 

Examination  of  mouth  of  Lake  Palmyra  (page  84) 

Examination  of  D'Arbonne  River,  Louisiana 

Survey  of  D'Arbonne  River,  Louisiana 

Examination  of  Ouachita  River,  Louisiana,  and  estimate  for  con- 
tinuing the  improvement  of  the 

Survey  of  harbor  of  Monroe,  La 
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Subject. 


go  Creek,  New  York.    Exftmination  of 

)  River.    ExaminatioD  of  the  soarce  of  the  (paee  68) 

idlans  in  the  State  of  California.     Draft  of  a  biU  for  the  relief 

i.     Examination  of  the  lakes  near   the  headwaters  of  the 
River,  and  of  the  Minnesota  River,  in  Minnesota,  with  a  view 

asing  the  reservoir  of  the 

i  levees.    Appropriation  for  protecting  the 

i  River.    Papers  showing  the  maintenance  of  the  channel  at 
th  Pass,  and  report  of  engineer  officer  setting  forth  the  neces- 

iQ  early  appropriation  to  continue  the  examinations 

John  A.,  assistant  engineer.    Report  of.    Snrvey  for  a  harbor 

Village,  Mich 

Manakin)  River,  Maryland.     Examination  of  the  (page  21).. 

id  Trento  Harbors,  Louisiana.     Examination  of 

Relative  to  the  leasing  of  lands  upon  the  Crow  Indian  Reser- 


in 


dry,  P.  C,  assistant  engineer.    Reports  of: 

ination  of  Sulphur  River,  Texas  (page  59) 

ination  of  the  Ouachita  River^  Arkansas  (page  66) 

ination  of  SteeVs  Bayou,  Mississippi  (page  74) 

ination  of  Doroheat  Bayou,  Lake  Bisteneau,  and  Loggy  Bayon, 

isiana  (page  77) 

ination  of  Cane  River,  Louisiana  (page  80) 

ination  of  Petif  Anse  Bayou,  Louisiana  (page  83^ 

L  other  Indians.    Draft  of  a  bill  to  accept  and  ratify  an  agree- 

ade  with  Chief 

Grafton.    Claim  of 

Lagoon,  Florida.    Examination  of 


N. 

Y  River,  Lonisiana.    Report  upon  the 

kdemy  at  Annapolis.    Papers  relative  to  the  reconstruction  of 

erintendent's  house  at  the 

>ropriation  acts  of  1882  and  1883.     Opinion  of  the  Attorney- 

on  the  so-c^led  longevity  clauses  of  the 

servatory.    Letter  from  the  Superintendent  of  the,  relating  to 

us  of  assistant  astronomers  at 

cers.    Opinions  of  the  Second  Comptroller  in  certain  claims  for 

ty  pay  of 

retary  of.    Letters  of  the : 

icting  the  advisability  of  providing  for  representation  on  the 
t  of  the  United  States  in  any  international  convention  that 
f  be  organized  for  the  purpose  of  establishing  uniform  stand- 

s  of  measure  of  color  perception  and  acuteness  of  vision 

ment  showing  the  date  of  construction,  original  cost,  and  total 
>ense  for  all  repairs  since  their  construction  of  vessels  borne  on 

Navy  Register  in  November,  1883 

imittin^  tne  report  of  the  commission  on  navv-yards,  Deoem- 

1,1883 

8  of  assistant  astronomers  at  the  Naval  Observatory 

it  improvements  in  astronomical  observatories,  instruments, 

I  methods  of  observation 

ints  to  be  paid  to  the  contractors  for  the  occupation  of  their 

ds  by  the  iron-clads,  and  for  the  care  thereof 

rt  of  the  Selfridge  Board  relative  to  the  torpedo  machinery  of 

Destroyer 

*es«  of  work  on  the  ship-canal  at  the  Isthmus  of  Panama 

diency  of  offering  awards  for  the  rescue  of  Lieutenant  Greely 

I  party 

racts  with  English  manufacturers  for  material  for  the  iron- 
d  Miantonomoh;  also  requisitions  for  the  purchase)  of  similar 

terial  of  American  manufacturers 

itments  in  the  Navy  during  the  late  war,  within  the  different 
tes 
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Subject. 


Nftvy,  Secretary  of.    Letters  of  the — Continned : 

Kelative  to  the  reoons traction  of  the  Superintendent's  house  at  the 

Naval  Academy  at  Annapolis 

Transmitting  papers  from  Capt.  John  Ericsson  relative  to  his  sys- 
tem of  torpcldo  at  *  ack 

Recommending  th.n  r  provision  be  made  for  twelve  additional  watch- 
men for  the  State,  War,  and  Navy  Department  Bnilding 

TransmittinK  report  of  Prof.  J.  £.  Nonrse  on  the  Snez  Canal 

Navy  Department  Building.  That  provision  be  made  for  twelve  addi- 
tional watchmen  for  the  State,  War,  and 

Navy.   Enlistments  in  the,  during  the  late  war,within  the  different  States 
Navy  yards.    Letter  of  the  Secretary  of  the  Navy  transmitting  the  report 

of  the  commission  on,  December  1, 1883 *. 

New  Castle  County,  Delaware.  Names  of  special  deputy  marshals  em- 
ployed in,  in  November,  1&S2  (letter  of  the  Attorney-General) , 

Newcomb,  Prof.  Simon.    Report  of.    Recent  improvements  in  asti-onoml- 

cal  observatories,  instruments,  and  methods  of  observation 

New  England  Soldiers'  Relief  Association,  formed  and  located  in  New 
York  City  in  1862,  for  the  purpose  of  affording  relief  to  the  soldiers  of 
the  late  war.  Appropriation  recommended  for  the  purchase  of  the  rec- 
ords of  the , 

New  Mexico,  survevor-general  of.    Reports  of: 

Private  land  claim  of  Francisco  Sandoval 

Private  land  claim  known  as  the  Petaca,  No.  105 

New  Mexico.     Report  of  the  surv^eybr-general  of,  on  the  private  land 

claim  of  the  town- of  Albuquerque 

New  Mexico.  Letter  from  necretary  of,  with  estimate  for  repairs  to  leg- 
islative balls  and  committee-rooms  in  adobe  palace  at  Santa  F6 

New  Mexico.  Survey  of  the  unconfirmed  private  land  claim  in  the  Ter- 
ritory of,No.  HI,  heirs  of  Francisco  Garcia  claimants 

New  Mexico.    Survey  of  private  land  claim  No.  122,  known  as  the  Cation 

de  San  Diego  grant 

New  Mexico.    Survey  of  private  laud  claim  No.  124,  known  as  the  Pefia 

Blauca  grant 

New  Orleans,  Baton  Rouge  and  Vicksburg  Railroad  Company.  Papers 
relating  to  the  transfer  of  the  land  grant  of  the,  to  the  New  Orleans 

Pacific  Railway  Company 

Newport  River,  North  Carolina.    Survey  of 

Newton,  Col.  John.     Reports  of: 

Examination  of  Gowanus  Cre^k,  at  Brooklyn,  N.  T.  (page  12) 

Examination  of  Minisceongo  Creek,  New  York 

Examination  of  Saugerties  Harbor,  New  York 

Examination  of  Peekskill  Harbor,  New  York 

Newton,  Col.  John.   Letter  in  relation  to  an  appropriation  for  the  final 

explosion  of  Flood  Rock,  East  River,  New  York 

Newtown  Creek,  New  York.     Examination  and  survey  of 

Nez  Perc<^  Indians.    Draft  of  a  bill  for  the  relief  of,  in  the  Territory  of 

Idaho 

North  Carolina.    Examinations  of  the  sound  between  Beaufort  and  New 

River,  and  of  White  Oak  River  to  Smith's  Mills >.. 

North  Carolina.    Sui  veys  of  certain  rivers  and  Edenton  Bay,  in 

North  River.    Examination  and  survey  of 

Northern  Cheyenne  Indians  on  the  Tongue  and  Rosebud  Rivers.  Con- 
dition of  the 

Northern  Pacific  Railroad.    Commissioners  to  examine  sections  of  the.. 

Norwalk  Harbor,  Connecticnt.    Examination  of 

Nourse,  Prof.  J.  £.    Report  on  the  Snez  Canal 

Officers  of  the  Army  on  detached  service.    Names  and  rank  of  the 

Officers  and  employ^  in  the  War  Department.    Names  of 

Officers  and  men  of  the  steamer  Proteus.    Losses  sustained  by 

Ohio.    Surveys  of  cert-ain  rivers,  harbors,  and  channels  in 

Ohio  River  at  Rochester  and  Freedom.    Examination  and  survey  of. .. 
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Subject. 


Ohio  River.  Examination  for  a  channel  throngh  Grand  and  Little 
Chains,  in  the 

Ohio  River,  near  Jefferson ville,  Ind.  Re|>ort  concerning  the  dam  and 
Government  works  in  the 

"Old  Settler"  or  **  Western  Cherokees."  Message  from  the  President  of 
the  United  States  relative  to  the  claim  of  the 

Oregon.  Draft  of  a  bill  for  the  relief  of  tbe  allied  tribes  residing  on 
the  Grande  Rondo  Indian  Reservation,  in 

On achita  Ri ver,  Arkansas.    Examination  of  ( page  64) 

Ouachita  River,  Louisiana.  Examination  of  ana  estimate  for  continu- 
ing the  improvement  of  the 

P. 

Pacific,  at  San  Francisco.  Buildings  for  beadquarters  of  the  Military 
Division  of  the 

Palfrey,  Lieut.  Carl  F.     Reports  of: 

Examination  of  Alameda  Creek,  California  (P&gJ^  106) 

Examination  of  Clear  Lake,  California  (page  109) 

Examination  of  Redwood  Slough,  California  (page  131) 

Panama.     Progress  of  work  on  the  ship-canal  at  the  Isthmus  of 

Paret,  Milnor  P.,  assistant  engineer.  Report  of.  Surveys  for  a  ship- 
canal  to  connect  Chesapeake  and  Delaware  Bays 

Pasiiaic  River,  New  Jersey.     Surveys  of 

Patent's  for  certain  lands  in  the  Indian  Territory  occupied  bv  the  Kick- 
apoo,  Iowa,  and  other  Indians.  Draft  of  a  bill  to  provide  for  tbe  issu- 
ance of  

Pateuts  on  certificates  issued  in  satisfaction  of  the  private  land  claim 
of  Israel  Dodge,  sr 

Pawtucket  River,  Rhode  Island.     Survey  of 

Pawtuxet  Harbor,  Rhode  Island.    Examination  of  (page  6) 

Pearl  River,  Mississippi.     Examination  and  survey  of 

Pecatonica  River,  Wisconsin.    Examination  of  (page  87) 

Peconic  River,  New  York.     Examination  of 

Peekskill  Harbor,  New  York.     Examination  of 

Pefla  Blauca  grant.  Survey  of  the  private  land  claim  No.  124,  New 
Mexico,  known  as  the 

PeuDsylvania.     Surveys  of  certain  rivers,  harbors,  and  channels  in 

Penobscot  River  and  Bangor  Harbor,  Maine.     Examination  of 

Pensauken  Creek,  New  Jersey.    Examination  of  (page  13) 

Pension  Building.    Estimate  of  amount  to  complete  tne  new 

Pension  Office.  Estimate  for  an  appropriation  in  anticipation  of  addi- 
tional labor  in  the 

Percy,  C.  B.,  assistant  engineer.  Report  of.  Examination  of  the  shoals 
between  Dauphin  Island  and  Cedar  Point,  Alabama 

Petaca  grant.  No.  105.  Supplemental  report  on  the  private  land  claim 
known  as  the , 

Petit  Anse  Bayou,  Louisiana.     Examination  of  (pace  83) 

Pboephates.  Discovery  of,  upon  the  coast  of  Brazil  by  a  citizen  of  the 
United  States 

Piankatank  River,  Virginia.    Examination  and  survey  of 

Piscataqua  River.  Examination  at  and  near  the  month  of  the  Great  Bay, 
for  the  improvement  of  the  navigation  of  the 

Piscata way  Creek,  Maryland.    Examination  of  ( page  31) 

Piscataway  Creek,  Virginia.    Examination  of  (page  3*.^) 

Pocomoke  River,  Maryland.    Examination  of  (page  19) 

Port  Tobacco  Creek,  ifaryland.    Examination  of  (page  115) 

Post,  Capt.  James  C.    Rei)ort  of.     Saint  John's  River,  Florida 

Postmaster-General.    Letters  of  the  : 

Transmitting  report  of  commission  to  investigate  the  railway  mail 

service,  &c 

Lists  of  claims  presented  under  the  act  of  March  17, 1882,  "  author- 
izing the  Postmaster- General  to  adjust  certain  claims  of  post- 
masters for  loss  by  burglary,"  dec 

Recommending  the  cous«truction  of  a  building  in  the  city  of  Wash- 
ington suitable  for  a  post-office 
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PoKmaator-Oecenil.     Letters  of  the — Continued. 

The  canaeaof  delaviii  pkyof  poatmuterB  under  the  aat  of  March  3, 

1883 

OpinioD  of  AttorDBT-Oenerkl  touching  the  act  of  March  3,  1883,  for 

the  adJilHtment  of  certain  poatmaatera'  aalariefl 

Transmitting  the  claim  of  Grafton  Mnnroe 

Reoommenduig  appropriations  to  supply  deficiencies  in  the  appro- 
priations for  the  use  of  the  Post-Office  Department  for  the  jear 

ending  Jnne  30,  18S4 

Postmaiters.      List  of  claims  presented  nnder  act  of  March  17,  tSdS, 

anthorizing  the  Postmaster-General  to  adjnst  certain  claims  of 

Poatmastwa.     Canaea  in  th*  delay  of  the  pay  of,  under  the  act  of  March 
3,1SB3 


for  delay  in   conatraing  the  act  of  March  3,  IB^, 

pay  of ■ .. 

Poattnaatert'  aalariea.     Opinion  of  the  Attorney-General  toaching  the 

aet  of  March  3,  1883,  for  the  adjustment  of  certain 

Post-offlee  in  Washington  City.    Building  for  a 

Foat-Offloe  Department  for  the  year  ending  June  30,  ISM.    Appropria- 

tiona  to  aupply  deficienoiea  for  the  use  of  the 

Port  Henry,  New  York.     Eiaminution  of  hurbor  of 

Portland  Head,  in  Maine.     Lighten 

Port  Marshall,  on  Lake  Champ]  ain,  New  York.     Examination  of  harbor 

of  (page  101) 

PoitoBioo.     (See  Cuba.) 

Portamouth  Harbor,  New  Hampshire.     Examination  for  extension  and 

completion  of  the  breakwater  in  (page  4) 

Powell,  Capt.  Charles  F.     Beport  of.     Examinations  of  Lewis,  Humtu- 

leps,  andDwamish  Rivers,  Washington  Territory  (page  134) 

President  of  the  United  Slates.     Hessagea  from  the  : 

Necessity  for  the  constmction  of  a  tire-proof  bnilding  for  the  stor- 
age of  the  public  records ..  ■-. 

Special  estimate  for  fhnds  for  the  erection  of  a  suitable  flre.proof 
bnilding  to  eontain  the  records,  library,  and  museum  of  the  Med- 
ical Department  of  the  Army 

Transmitting  draft  of  a  bill  to  confirm  the  title  to  certain  land  in 

the  Indian  Territory  to  certain  Indians,  Sec 

Relative   to  the  subject  of  the   claim   of   the  "Old   Settler"    or 

"Western  Clicrokeea" 

Transmitting  a  draft  of  a  bill  "to  accept  and  ratify  an  agreement 
with  the  confedurated  tribes  of  the  Flathead,  Kootenay,  and  Up- 
per Pend  d'Oreilles  Indians  for  the  sale  of  a  portion  of  their 
reservation  in  the  Territory  of  Hon  tan  a  required  for  the  use  of  the 

Northern  Pacific  Railroad" 

Transmitting  draft  of  a  bill  to  accept  and  ratify  an  agreement  made 
with  Chief  Moses  and  other  Iiidians  for  the  relmqnisbmeot  of 

qgvtain  lands  in  Wtubington  Territory 

NeKsaity  of  an  appropriation  for  the  purcbaae  of  supplies  for  the 

Crow  Indians 

Transmitting  draft  of  a  bill  "  to  provide  forthe  issaanoe  for  patents 
for  certaiu  lands  in  the  ludlan  Territory  oocnpied  by  the  Kicka- 

poo,  Iowa,  and  other  Indiana" 

Transmitting  draft  of  a  bill  V>aacept  and  ratify  the  agreement  by 
the  Shosbones,   Bannocks,  and  Sheepeatera  of  Fort  Hall  and 

Lemhi  Reservations,  in  Idaho 

Transmitting  draft  of  a  bill  "to  accept  and  ratify  certain  agreo- 
meuta  made  with  the  Sioux  Indians,  and  to  srant  a  right  of  way 
to  the  Chicago,  Milwaukee  and  Saint  Paul  Railway  Company 

thronpb  the  Sioux  Reservation,  in  Dakota" 

Transmitting  draft  of  a  bill  for  the  relief  of  the  Nez  Ferc^  Indians 
in  the  Territory  of  Idaho,  and  of  the  allied  tribes  residing  on  tbe 

Grande  Ronde  Indian  Reservatiou,  m  the  Stale  of  Oregon 

Transmitting  draft  of  bill  for  the  payment  of  the  value  of  certain 
iniprovemeiite  made  by  certain  settlers  on  the  Round  Valley  In- 
dian Rraervatiou,  in  California 
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President  of  the  United  States.    Messages  from  the— ^ Continued. 

TranstiittinK  a  draft  of  bill  providing  for  allotment  of  lands  in  sev- 
eralty to  the  Indians  residing  upon  the  Chehalid  Reservation,  in 
Washington  Territory,  and  granting  patents  therefor 

Respecting  the  advisability  of  providing  fur  representation  on  the 
part  of  the  United  States  in  any  international  convention  that 
may  be  organized  for  the  purpose  of  establishing  uniform  stand- 
ards of  measure  of  color  perception  and  acuteness  of  vision 

Respecting  abandoned  military  reservations 

Relating  to  the  treaty  between  the  United  States  and  Qreat  Britain 
signed  April  19,  1850 

Corresponaence,  reports,  &c.,  in  relation  to  the  military  post  of 
Fort  Sullivan,  Maine Z.. 

Transmitting  draft  of  a  bill  to  allow  Indian  homestead  entries  in 
certain  cases,  &o 

Transmitting  draft  of  a  bill  providing  for  the  allotiitent  of  lands  in 
severalty  to  certain  Indians  on  the  Fort  Berthold  Indian  Reserva- 
tion, Dakota 

Transmitting  a  commnnication  from  the  governor  of  th«  State  of 
Illinois,  with  a  copy  of  an  act  of  the  general  assembly  of  that 
State,  tendering  to  the  United  States  the  cession  of  the  Illinois 
and  Michigan  Canal,  See 

Transmitting  a  draft  of  a  bill  '^for  the  relief  of  the  Mission  Indians 
in  the  State  of  California  " 

Transmitting  an  estimate  of  appropriation  for  the  settlement  under 
existing  treaties  of  certain  treedmen  and  their  descendants  upon 
lands  known  as  the  Oklahoma  district,  within  the  Indian  Terri- 
tory   

Appropriation  for  the  location  and  survey  of  boundary  lines  of  cer- 
tain lands  purchased  by  the  United  States  from  the  Creek  Indians 
for  the  use  of  the  Seminole  Indians  in  the  Indian  Territory 

Correspondence  relating  to  commerce  between  the  United  States 
and  Cuba  and  Porto  Kico 

In  relation  to  the  renewal  of  leases  of  bath-houses  and  bath-house 
sites  npon  the  Hot  Springs  Reservation,  in  Arkansas 

In  relation  to  the  marine  hospital  at  Erie,  Pa 

In  relation  to  an  appropriation  to  make  the  final  explosion  of  Flood 
Rock,  East  River,  New  York 

Transmitting  a  report  on  recent  improvements  in  astronomical  in- 
struments  

Relative  to  the  case  of  Alexander  Trimble,  whose  extradition  has 
been  demanded  by  Mexico 

Relating  to  the  boundary  line  between  the  United  States  and  Texas. 

Transmitting  records  of  the  court  of  inquiry  in  relation  to  the  loss 
of  steamer  Proteus  in  the  Arctic  Ocean 

Relative  to  the  gift  by  the  British  Government  of  the  steamer  Alert 
for  the  Greely  relief  expedition 

Relative  to  a  proposed  meteorological  observatory  at  Fort  Myer^  Va. 

Appropriation  to  erect  additionalbuildings  for  headquarters  or  the 
Military  Division  of  the  Pacific  at  San  Francisco 

Expediency  of  offering  rewards  for  the  rescue  of  Lieutenant  Greely 
and  party 

Respecting  the  discovery  of  phosphates  upon  the  coast  of  Brazil  by 
a  citizen  of  the  United  States 

Relative  to  protecting  the  Mississippi  levees,  and  recommending  an 
appropriation  therefore 

Recommending  an  appropriation  for  the  purchase  of  certain  records 
of  an  association  in  New  York  City  in  1862,  for  the  relief  of  sol- 
diers in  the  late  war 

Respecting  the  execution  of  the  treaty  of  1819  with  Spain 

On  the  production,  exportation,  and  importation  of  grain  and  cot- 
ton in  foreign  countries 

Correspondence  respecting  the  Ward  claims  and  the  claim  of 
Charles  E.  Hill 

Claim  of  Edward  H.  Ladd  against  the  Government  of  Colombia.. 
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Subject. 


President  of  the  United  States.    Messages  from  the— Continued. 

Relative  to  the  latest  law  of  the  Mexican  Repablic  creating  or  mod- 
ifying the  Zona  Libre 

Recommending  an  appropriation  tb  reimburse  the  District  of  Co- 
lumbia for  the  amount  of  taxes  of  which  it  will  be  deprived  by 

the  act  for  the  relief  of  Eliza  W.  Patterson 

Relative  to  certain  omissions  in  House  bill  1340,  entitled  ''An  act  to 

establish  a  Bureau  of  Labor" 

Relative  to  the  papers  on  file  in  the  Department  of  State  touching 
the  unsettled  claims  of  citizens  of  the  United  States  against 

France  for  spoliations  prior  to  July  31,  1801 

Priyate  land  claim,  known  as  the  Petaca  grant  No.  105.  Supplemental  re- 
port on  the 

Private  land  claim  in  the  Territory  of  Arizona  known  as  El  Sopori. 

Papers  relating  to  the 

Private  land  claim  **  Tres  Alamo&''  Report  of  the  surveyor-general  of 

Arizona  in  relation  to  the 

Private  land  claim  of  heirs  of  Francisco  Garcia  in  New  Mexico 

Private  land  claim  No.  ISM,  New  Mexico,  known  as  the  Pefia  Blanca 

^rant.    Survey  of.^ 

Private  land  claim  No.  122,  New  Mexico,  known  as  the  Cation  de  San 

Diego  grant.     Survey  of 

Property  of  the  United  States  under  charge  of  the  Interior  Department. 
Proteusiu  the  Arctic  Ocean.    Recofds  of  tue  court  of  inquiry  in  relation 

to  tli«  steamer 

Proteii8.    Losses  suntained  by  officers  and  men  of  steamer,  while  attempt- 

intj  the  relief  of  Lieutenant  Greely 

Public  debt.    Letter  of  the  Secretary  of  the  Treasury  communicating  in- 
formation in  relation  to  the 

Public  domain.   Relative  to  the  removal  of  persons  and  obstructions  from 

the 

Public  lands.     (Bee  Lands.) 

Puu'^oteague  Creek,  Virginia.    Examination  of  (page  23) 

Q. 

Quantico  Creek,  Virginia.    Survey  of 

Quartermaster-General.    Letter  of,  on  necessity  for  the  construction  of 
a  fire-proof  building  for  the  storage  of  the  public  records 

R. 

Railroad  companies.  Lands  certified  or  patented  to,  since  December,  1875 . 

Railroad  corporations  in  Iowa     Lands  certified  to  or  claimed  by 

Railroads,  Commissioner  of.    Report-s  of: 

As  to  whether  the  Union  Pacific  Railroad  Company  has  issued  any 
new  stock,  &c.,  since  March  3, 1K73 

As  to  the  compliance  by  certain  railroads  with  the  requirements  of 

the  act  of  May  7,  1878 

Railway  mail  service.    Report  of  the  commission  to  investigate  the.... 
Raymond,  M^.  Charles  Wt    Reports  «f : 

Examination  of  certain  channels  in  Boston  Harbor 

Survey  of  the  headland  in  the  town  of  Hull 

Plan  and  estimates  for  improvement  of  Ipswich  River,  Massachu- 
setts  

Survey  of  Sandy  Bay,  Massachusetts 

Rebellion  Record.    Information  relative  to  the  distribution  of  the 

Redwood  Slough,  California.    Examination  of  ^page  131) 

Reservoir  system  of  the  Mississippi.    ^See  Mississippi.) 
Revolutionary  soldiers,  rolls  of,  belonging  to  any  State,  now  in  the  pos- 
session of  the  United  States.     Return  of  the 

Roanoke  River,  North  Carolina.    Examination  and  survey  of 

Robert,  Lieut.  Col.  Henry  M.    Reports  of: 

Plan  and  estimate  for  bitjak water  at  Rouse's  Point 

Damage  to  the  breakwater  at  Burlington,  Vt ./ 
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Subject. 


Rock  Island  Arsenal.  Report  of  Lient.  Col.  D.  W.  Flagler  regarding 
the  progress  of  the  work  of  completing  the  improvements  of  the 
water-power  pool  at 

Roebuck  Lake,  a  tributary  of  the  Yazoo  River.  Examination  of  (page  71) . 

Rolls  of  Revolutionanr  soldiers  belonging  to  anj  State,  now  in  posses- 
sion of  the  United  States.    Relative  to  the  return  of  the 

Rossell,  Lieut.  William  T.  Report  of.  Examination  of  Saint  John's 
River,  florida 

Round  Valley  Indian  Reservation,  in  California.  Draft  of  bill  for  the 
payment  of  the  value  of  certain  improvements  made  by  certain  set- 
tlers on  the 

Rouse's  Point,  N.  T.    Plan  and  estimate  for  a  breakwater  at 

S. 

8aco  River,  Maine.    Examination  of  the  breakwater  at  the  mouth  of.. 

Saline  Creek  and  Little  Creek,  Arkansas.    Examination  of 

Sandoval,  Francisco.    Private  land  claim  of 

Sandy  Bay,  Massachusetts.    Examination  and  survey  of 

San  Francisco.  Additional  buildings  for  headquarters  of  the  Military 
Division  of  the  Pacific  at 

Sangamon  River,  Illinois.    Examination  of 

Saint  John's  River,  Florida.    Plans  for  the  improvement  of 

Saint  Mark's  River,  Florida.     Examination  of  (page  50) 

Santa  Monica  Bay,  California.     Examination  of  (page  108) 

Santisiiua  Trinidad  or  Rancho  de  Gavan  tract.  Claim  of  Francisco 
Sandoval  for  the 

Saugerties  Harbor,  New  York.     Examination  of 

Se be waing  Harbor,  Michigan.     Examination  of  (page  101) 

Selfridge  Board.  Report  of  the,  relative  to  the  torpedo  machinery  of 
the  Destroyer 

Seminole  Indians.    (See  Indian  Territory.) 

Sheepeaters.     (See  Indians.) 

Sheilabarger  and  Wilson.  Claim  of,  for  defending  J.  G.  Thompson,  late 
Sergeant-at-Arms  of  the  House  of  Representatives 

Sheridan,  Lient.  Gen.  P.  H.  Letter  of.  Recommending  legislation  to 
admit  insane  inmates  of  the  Soldiers'  Home  to  the  Government 
Hospital  for  the  Insane ' 

Ship-caiial  to  connect  Chesapeake  and  Delaware  Bays.  Report  of  sur- 
veys by  Capt.  Thomas  Turtle 

Ship-canal  at  the  Isthmus  of  Panama.    Progress  of  work  on  the 

Shoal  between  Dauphin  Island  and  Cedar  Point,  Alabama.  Examina- 
tion and  survev  of • 

Shoal  Harbor  and  Compton's  Creek,  New  Jersey.  Examination  and  sur- 
vey of 

Shoshones.     (See  Indians.) 

Signal  Office.   Fire-proof  building  for  the 

Silver  certificates  in  1880-^83.  Amount  of  gold  coin  and  bullion  deposited 
i  n  exchange  for 

Silver  Lake,  in  Caddo  Parish,  Louisiana.    Relative  to  the  disposition  of. 

Sioux  Indians.  Draft  of  a  bill  to  accept  and  ratify  certain  agreements 
made  with  the,  and  to  grant  a  right  of  way  to  the  Chicago,  Milwaukee 
and  Saint  Paul  Railway  Company  through  the  Sioux  Reservation  in 
Dakota 

Sioux  Indians.   Appropriation  to  compensate  for  ponies  taken  from  them . 

Sioux  Nation  of  Indians.    Copies  of  agreements  to  cession  of  lands  to 

the  United  States ■. 

Additional  information  (part  2) ^ 

Smith,  Maj.  Jared  A.  Report  of.  Examination  of  stond  formation  in 
Kankakee  River,  Illinois  (page  96) 

Soldiers.  Number  of,  who  served  in  the  late  war  for  the  Union,  and 
amount  of  bounty  paid  to  each  class 

Soldiers  of  the  late  war.  Relative  to  the  purchase  of  the  records  of  the 
New  England  Soldiers' Relief  Association,  formed  and  located  in  New 
York  City  in  1862  for  the  purpose  of  affording  relief  to 
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Soldiers'  Home.    Report  of  ao  ioBpection  of  the 

Soldiers'  Home.  losaoe  inmates  of  said  Home  may  be  admitted  to  the 
GovemmeDt  Hospital  for  the  Insane 

Sound  between  Morehead  City,  in  Carteret  Connty,  North  Carolina. 
Examinations  of  the  (page  43) 

Sound  between  Beaufort  and  New  Biver,  and  of  White  Oak  River  to 
Smith's  Mills,  North  Carolina.    Examinations  of  the  (page  36) 

Southold  Harbor^  New  York.    Examination  of 

South  Pass,  Mississippi  River.  Papers  showing  the  maintenance  of  the 
channel  at  the ;  also  report  of  en^neer  officer,  showing  the  necessity 
of  an  early  appropriation  to  continue  the  examinations 

Southern  Pacinc  Railroad  Companies  of  Arizona,  New  Mexico,  and  Cali- 
fornia. Letter  fh>m  Secretary  of  the  Interior  relating  to  the  at- 
tempted transfer  by  the  Texas  and  Pacific  Railroad  Company  of  its 

land  grant  to  the 

Printed  briefs  of  counsel  for  Southern  Pacific  Railroad  Companies 
of  Arizona  and  New  Mexico  (part  2) 

Spain.    Report  respecting  the  execution  of  the  treaty  of  1819  with.... 

Spanish  Senate  to  the  United  States  Senate.  Transmission  of  certain 
publications  of  the 

Special  attorneys.    (See  Attorneys.) 

SprinjB;field  Armory.    Expenditures  at  the,  for  the  year  ending  June  30, 

Stamford  Harbor,  Connecticut.    Examination  of 

Star-route  cases.  Copies  of  vouchers  audited  by  the  First  Auditor 
on  account  of  expenses  incurred  by  the  Department  of  Justice  since 

March  4, 1881 

Star-route  cases  for  the  last  three  years.    Miscellaneous  expenses  of  the . 

Star-route  cases.    Compensation  of  special  attorneys  in 

State,  Secretary  of.    Letters  of  the : 

Relating  to  the  treaty  between  the  United  States  and  Great  Brit- 
ain, signed  April  19,  1850 

Correspondence  between  the  United  States  and  Cuba  and  Porto  Rico. 
Relative  to  the  case  of  Alexander  Trimble,  whose  extradition  has 

been  demanded  by  Mexico 

Relative  to  the  gift  by  the  British  Government  of  the  steamer 

Alert  for  the  Greely  relief  expedition 

Respecting  the  discovery  of  phosphates  upon  the  coast  pf  Brazil  by 

a  citizen  of  the  United  States 

Respecting  the  execution  of  the  treaty  of  1819  with  Spain v 

Production,  exportation,  and  importation  of  grain  and  cotton  in 

foreign  countries 

Correspondence   respecting  the  Ward  claims  and  the  claim  of 

Charles  E.HiU 

Claim  of  Edward  H.  Ladd  against  the  Government  of  Colombia. . 
Recommending  that  provision  be  made  for  twelve  additional  watch- 
men for  the  State,  War,  and  Navy  Department  building 

Relative  to  the  latest  law  of  the  Mexican  Republic,  creating  or 

modifying  the  Zona  Libre 

Giving  notice  of  the  transmission  of  certain  publications  of  the 

Spanish  Senate  to  the  United  States  Senate 

Papers  touching  the  unsettled  claims  of  citizens  of  the  United 

States  against  France  for  spoliations  prior  to  July  31,  1801 

State,  War,  and  Navy  Department  building.    That  twelve  additional 

watchmen  be  provided  for  the 

Steel  and  iron,  tests  of,  at  Waterto wn  Arsenal .    Letter  Secretary  of  War . 

Steele's  Bayou,  Mississippi.    Examination  of  (page  73) 

Stickney,  M%j.  Amos.    Reports  of: 

Examination  of  Atchafalaya  River  (page  51) 

Examination  of  water- route  to  connect  Calcasieu  River  with  Sabine 

Pass  (page  52) 

Examination  and  survey  of  Pearl  River,  Mississippi 

Report  upon  the  Natalbany  River,  Louisiana ..« 

Stbne,  D.  E.    Relative  to  harbor  at  Caseville,  Mich,  (page  100) 

Stony  Brook  Harbor,  New  York.    Examination  of  ( page  10) 

Suez  Canal.    Report  of  Prof.  J.  E.  Nourse  on  the 


No.      Vol. 


28 

168 

30 

30 
50 

39 

27 

27 
158 

196 


1 

6 

1 

1 
4 


1 
6 


8 
50 

1 
4 

40 
150 
156 

1 
6 
6 

26 

58 

1 
4 

98 

5 

112 

C 

133 
158 

6 
<i 

161 

6 

169 

178 

6 
6 

184 

t> 

185 

6 

196 

6 

205 

6 

184 

5 

30 

6 
2 

1 

30 

1 

30 

89 

192 

30 

30 

198 

1 
5 

6 

1 
1 
7 

INDEX   TO   EXECUTIVE   DOCUMENTS. 


XXVIl 


Subject. 


Vol. 


Snlphnr  River,  Texas.    Examination  of  (paRe  59) 

Supervising  Architect  of  the  Treasury.  Intormation  relative  to  the. .. 
Surveys  and  examinations  under  the  River  and  Harbor  act  of  Anirust  2, 

1882 

Susquehanna  River.     Survey  of  a  portion  of  the 

Sykes,  C.  P.,  et  al.,  claimants  of  pnvate  land  claim  (No.  7)  known  as 

Tumacacori  y  Calabazas,  Arizona  Territory 

T. 

Taggart's  (Tygart's)  Valley  and  Buokhannon  Rivers,  West  Virginia. 

Examination  of 

Tax.    (See  War  tax.) 

Tegethoff,  Wilhelm.    Relative  to  the  case  of 

Telegraphic  cables.    (See  Underground  telegraphic  cables.) 

Terry,  Jonathan  B.    Letter  in  relation  to  Sonthold  Harbor,  New  York. 

Texas.    Boundary  line  between  the  United  States  and 

Texas  and  Pacific  Railroad  Companv  of  its  land  grant  to  the  South- 
ern Pacific  Railroad  Companies  of  Arizona,  New  Mexico,  and  Cali- 
fornia.   Letter,  Secretary  of  the  Interior,  relating  to  the  attempted 

transfer  by  the 

Printed  briefs  of  counsel  for  the  Southern  Pacific  Railroad  Com- 
panies of  Arizona  and  New  Mexico  (part  2) 4.. 

Texas  Pacific  Railway  Company's  mortgages.    Letter  of  the  Secretary 

of  the  Interior  concerning 

Third  International  Geographical  Congress  and  Exhibition  at  Venice, 

Italy.    Report  of  Capt.  George  M.  Wneeler 

Thom,  Col.  George.    Reports  of: 

Examination  of  Androscoggin  Ri  ver,  Maine  (page  3) 

Examination  for  extension  and  completion  of  the  breakwater  near 
the  third  bridge  in  Portsmouth  Harbor,  New  Hampshire  (page  4). 

Examination  of  Penobscot  River  and  Bangor  Harbor,  Maine 

Examination  of  the  breakwater  at  the  mouth  of  Saco  River,  Maine . . 
Examination  at  and  near  the  month  of  the  Great  Bay,  with  a  view 
of  the  improvement  of  the  navigation  of  the  Piscataqua  River  . . 

Examination  of  certain  channels  in  Boston  Harbor 

Examination  of  the  headland  in  the  town  of  Hull 

Examination  of  Ipswich  River,  Massachusetts 

Survey  of  Ipswich  River  and  harbor 

Examination  of  Sandy  Bay,  Massachusetts 

Tionesta  Creek,  Pennsylvania.    Examination  of  (page  117) 

Torpedo  attack.  Papers  from  Capt.  John  Ericsson,  relative  to  his  sys- 
tem of  

Torpedo  machinery  of  the  Destroyer.  Report  of  the  Selfridge  Board  re- 
lative to  the  

Town  Creek,  North  Carolina.    Examination  of  (page  44) 

Treasury,  Secretary  of  the.    Letters  of  the : 

Transiuitting  report  of  the  Supenntendent  of  the  Coast  and  Quo- 

detic  Survey 

Transmitting  copies  of  vouchers  audited  by  the  First  Auditor  on 
account  of  expenses  incurred  by  the  Depfurtment  of  Justice  since 

March  4, 1881 

Infurii«ation  in  relation  to  the  public  debt 

Copies  of  papers  relating  to  the  execution  of  the  act  of  Congress 
entitled  "An  act  to  execute  certain  treaty  stipulations  relating 

to  Chinese" '. 

On  the  so-called  longevity  clauses  of  the  naval  appropriation  acts 

of  1882  and  1883 

Amount  of  gold  coin  and  bullion  deposited  in  exchange  for  silver 

certificates  in  1880-'83 

Recommending  an  appropriation  for  expense  of  counting,  cancel- 
ing, and  redeeming  internal- revenue  stamps 

Relative  to  the  Supervising  Architect  of  the  Treasury -  - 

Opinion  of  the  Second  Comptroller  in  certain  claims  for  longevity 

pay  of  naval  officers 

Names  of  employes  in  the  Treasury  Department 
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Subject. 


No.      VoL 


Trt-HHtiryf  Secrrtarv  of.     Letters  of  the — Contioned. 

W^r-tax  of  Icwl  unpaid,  and  ineasares  to  collect  the  same 

HhCfrninwndina  an  appropriation  for  a  new  and  a  larger  steamer  for 

dntv  in  AlasKan  waters 

Miitciillaneons  expenses  of  the  star-route  cases  for  the  last  three 

yoars 

fttfflati  ve  to  the  light  on  Portland  Head,  in  Maine 

iiiilative  to  the  Foster  system  of  gas-lighted  buoys 

Ji4!moval  of  Croatan  light  to  Eight-foot  Knoll,  North  Carolina 

HtfiMTi  upon  the  second  cruise  of  the  revenue-steamer  Corwin,  in 

the  Arctic  Ocean 

Tr#?a«inry  Department.    Names  of  employ^  in  the 

Tn^awury,  Supervising  Architect  of  the.    Report  of  the  committee  who 

iriv«5Mtigated  James  G.  Hill's  administration  of  the  same 

Treaty  betw(*on  the  United  States  and  Great  Britain,  signed  April  19, 
iM'A),     MoNMttge  from  the  President  of  the  United  States  relating  to  the . 

Tr»*nton  and  Monroe  Harl)ors.     Examination  of 

Tres  AlamfM.     Rermrt  of  the  surveyor-general  of  Arizona  in  relation  to 

th«  iirivttte-lana  claim 

TriiiilH««,  Alexander,  whose  extradition  has  been  demanded  by  Mexico. 

liirjutive  to  the  ciMCof '. 

Tuiiiaearorl  y  Calabazns.    Supplemental  report,  of  the  surveyor-general 

of  Arizona  on  the  private  land  claim  known  as *. 

Turrill,  C.  A.,  assistant  engineer.   Keportof.    Survey  of  the  Upper  Cum- 

bi'i'land  iiiver 

Turtle,  Capt.  Thomas.     Report*  of : 

Kiirveys  for  shin-canal  to  connect  Chesapeake  and  Delaware  Bays  . 

Examination  or  Pocorooke  River  (page  19) 

Examination  of  (Monokin)  Manokin  River,  Maryland  (page  21)  .. . 

KxamI nation  of  Pungoteague  Creek,  Virginia  (page  23) 

Examination  of  Cherrystone  Creek  (page  24) 

Examination  of  Wotipkin  (Wetipguin)  Creek,  Maryland  (page  26) 


I 


Examination  of  the  Isfe  of  )Vight  l^ays,  Maryland  and  Indian  fiiver, 

Delaware  (page  28) 

Examination  oi  Dividing  Creek,  Maryland  (page  Jll) 

Examination  of  Wicomico  River,  Maryland  (page  113) 

Examination  of  Hunting  Creek,  Maryland  (page  114) 

U. 

Und«*rground  telegraphic  cables  laid  between  the  Capitol  and  Execu- 
tive Departments.    Workings  of  the 

Union  Paciiic  Railroad  Company: 

Has  issued  any  new  stock  or  made  any  mortgage,  &c.,  since  March  3, 

1873.    Repoit  of  the  Commissioner  of  Railroads  as  to  whether  the 

Information  relative  to  the  failure  of  the,  to  comply  with  the  re- 

?uirements  of  the  act  of  May  7,  1878.     Letter  Secretary  of  the 
nterjor , 

Letter  from  the  Attorney-General 

Application  of  the,  for  a  part  of  the  Fort  Wallace  Reservation 

Upi)er  Peud  d*Oreilles.     (See  Indians. ) 

UpfM'r  Synepnxent  and  Isle  of  Wight  Bays.     Examination  of  (page  28). 

Utah .    Corre8])oudence  relative  to  the  appropriation  for  expenses  of  the 

Territorial  courts  in 


V. 

Venice,  Italy.  Report  of  Capt.  George  M.  Wheeler,  on  the  Third  In- 
ternational Geographical  Congress  and  Exhibition  at 

Vessels  borne  on  the  Navy  Register  in  November,  1883.  Date  of  construc- 
tion, original  cost,  and  total  expense  for  all  repairs  of,  since  their  con- 
struction   - 

Vision.  Message  from  the  President  of  the  United  States  respecting 
the  advisability  of  providing  for  representation  on  the  part  of  the 
United  States  in  any  international  convention  that  may  be  organized 
for  the  purpose  of  establishing  uniform  standards  of  measure,  of  color, 
perception,  and  acnteness  of 

Von  Schmidt.    Survey  of  the  eastern  boundary  of  California  by 
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XXIX 


Subject. 


W. 

Waccamaw  River.    Examination  of  (page  37) , 

War,  Secretary  of.    Letters  of  the  :  ^ 

Boundary  lines  of  military  reservation  of  Fort  Missoula,  Montana 
Territory , 

Transmitting  petition  of  Second  Lieut.  W.  P.  Hogarty,  praying  to 
be  given  the  fall  rank  of  captain 

Transmitting  a  petition  of  the  enlisted  men  of  the  Army  for  the  en- 
actment of  a  law  for  the  retirement  of  enlisted  men  with  fixed 
rates  of  pay  and  allowances,  &c 

Report  of  commanding  ofiirer  of  the  Watertown  Arsenal  upon  the 
tests  made  of  iron  and 'steel 

Snrveys  for  a  tthip  canal  to  connect  tbe  Chesapeake  and  Delaware 
Bays 

Regarding  the  progress  of  the  work  of  completing  the  improve- 
ments of  the  water-pool  at  Rock  Isla nd  Arsenal 

Expenditures  at  the  Springfield  Armory  for  tbe  year  ending  June 
30,18b3 

Transmitting  the  re|M)rt  of  Capt.  George  M.  Wheeler,  Corps  of 
Engineers  United  States  Army,  on  the  Third  International  Geo- 
graphical Congress  and  Exhibition  at  Venice,  Italy 

Plans  of  the  proposed  new  barracks  for  the  light  battery  at  Fort 
Adam$),  Rhode  Island 

Necessity  for  the  construction  of  a  fire-proof  building  for  the  stor- 
age of  public  records 

Special  estimate  for  funds  for  the  erection  of  a  suitable  fire-proof 
building  to  contain  the  records,  library,  and  museum  of  the  Med- 
ical Department  of  the  Army 

Respecting  abandoued  military  reservations ' 

Transmitting  report  of  an  inspection  of  tbe  Soldiers'  Home 

Transmitting  c<ipies  of  reports,  from  officers  in  charge  of  the  river 
and  harbor  districts,  of  the  results  of  preliminary  examinations 
made  in  compliance  with  the  provisions  of  the  river  aud  harbor 
act  of  August  2, 1882 

Correspondence,  dec,  in  relation  to  the  military  post  of  Fort  Sulli- 
van, Maine 

Names  and  rank  of  officers  of  the  Arm^  on  detached  service 

Transmitting  papers  showing  the  maintenance  of  the  channel  at 
South  Pass,  Mississippi  River,  and  report  of  the  engineer  setting 
forth  the  necessity  of  an  early  appropriation  to  continue  the  ex- 
aminations   , 

Surveys  of  Penobscot  River  and  Bangor  Harbor,  Maine,  breakwater 
at  mouth  of  Saco  River,  Maine,  and  near  the  mouth  of  Great 
Bay 

Survey  of  Pawtucket  River,  Rhode  Island 

Surveys  of  the  harbors  of  Black  Rock,  Stamford,  Westport,  Bran- 
ford,  Duck  Island,  and  Madison, Conn.,  and  of  Peconic  River  and 
Southold  Harbor,  New  York 

Surveys  of  Minisceongo  Creek,  Saugerties  Harbor,  Peekskill  Harbor, 
New  York 

Surveys  of  certain  portions  of  the  Delaware,  Susquehanna,  and 
Brandywiue  Rivers 

Marine  hospital  at  Erie,  Pa 

Surveys  of  certain  rivers  and  Edenton  Bay,  North  Carolina 

Surveys  of  certain  creeks  and  rivers  in  Virginia  and  North  Carolina. 

Plans  for  improvement  of  Saint  John's  River,  Florida,  d^c 

Surveys  of  certain  rivers  and  harbors  in  Louisiana,  and  improve- 
ment Ouachita  River 

Examination,  with  plan  and  estimate  for  a  breakwater  at  Rouse's 
Point,  N.Y 

Surveys  of  channels  in  Boston  Harbor,  headland  of  the  town  of 
HbII,  of  Ipswich  River,  and  Sandy  Bav,  Massachusetts 

Survey  of  the  harbor  at  Cross  Village,  Mich 

Examination  of  the  lakes  near  the  headwatern  of  the  Cannon  River 
aud  Minnesota  River,  Minnesota 
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Subject. 


Vol. 


War,  Secretary  of.    Letters  of  the— Continned. 

Darve^s  of  certain  riyers,  harbors,  and  channels  in  Ohio,  Pennsyl- 
vania, and  West  Virginia 

In  relation  to  an  appropriation  to  make  the  final  explosion  of  Flood 
Rock,  East  River,  New  York 

Surveys  of  Newtown  Creek,  New  York,  and  certain  waters  in  New 
Jersey 

Plan  and  estimate  for  harbor  of  refuge  at  Lndiugton,  Mich 

Names  of  officers  and  employ^  in  the  War  Department 

Contracts  made  by  the  War  Department  for  tne  year  ending  June 
30,1883 r 

Examination  and  survey  of  Pearl  River,  Mississippi 

Report  on  the  subject  of  the  improvement  of  the  Fox  and  Wiscon- 
Hin  Rivers 

Information  bearing  upon  the  equalization  of  bounties 

Records  of  the  court  of  inquiry  in  relation  to  the  loss  of  the  steamer 
Prot4f us  in  the  Arctic  Ocean 

Transmitting  petition  of  Maj.  L.  L.  Livingston  for  a  correction  of 
his  military  record 

Survey  of  the  White  River,  Arkansas 

Loftses  sustained  by  officers  and  men  of  steamer  Proteus  while  at- 
tempting the  relief  of  Lieutenant  Greely 

Relative  to  a  proposed  meteorological  observatory  at  Fort  Myer, 
Virginia 

Condition  of  condemned  cast-iron  cannon  not  disposed  of  or  appro- 
priated   

Survey  of  North  River  in  front  of  Jersey  City  and  Hoboken 

Stations  and  duties  of  officei-s  of  the  Corps  of  Engineers,  and  the 
number  of  civilian  engineers  in  the  employ  of  the  Government.. 

Surveys  of  certain  waters  in  Florida  and  Alabama 

Surveys  to  ascertain  the  cost  of  placing  dams  and  locks  on  the 
Cumberland  River '. 

Appropriation  to  erect  additional  buildings  for  headquarters  ofthe 
Military  Division  of  the  Pacific  at  San  Francisco 

Expediency  of  offering  rewards  for  the  rescue  of  Lieutenant  Greely 
and  party 

Surveys  of  the  Illinois,  Des  Plaines,  and  Sangamon  Rivers,  in  Illi- 
nois   1 

Recommending  an  appropriation  for  protecting  the  Mississippi 
levees  

Relative  to  the  case  of  Wilhelm  Tegethoff 

Plan  and  estimate  for  fire-proof  building  for  the  Signal  Office 

Recommending  an  appropnation  for  the  purchase  of  certain  records 
of  an  association  in  New  York  City,  in  1862,  for  the  relief  of 
soldiers  in  the  late  war 

Revising;  the  estimate  for  a  deficiency  in  the  appropriation  for  the 
pay  of  the  Army  for  the  yeAr  ending  June  30, 1884 

Surveys  of  the  Passaic  River,  New  Jersey 

Relative  to  the  estimate  for  extra-duty  pay  for  clerks  and  mes- 
sengers   

Relative  to  legislation  to  admit  inmates  of  Soldiers'  Home  to  the 
Government  Hospital  for  the  Insane 

Recommending  an  appropriation  for  repairs  at  Jackson  Barracks, 
Louisiana 

Concerning  the  dam  and  Government  works  in  the  Ohio  River  near 
Jeffersonville,  Ind :... 

Damage  to  the  United  States  breakwater  at  Burlir^gton,  Vt 

Recommending  that  provision  be  made  for  twelve  additional 
watchmen  for  the  State,  War,  and  Navy  Department  building.. . 

Additional  appropriation  for  the  new  Washington  reservoir . .. . 

Report  on  the  Natalbany  River,  Louisiana 

Respecting  the  workings  of  the  underground  telegraphic  cables 
laid  between  the  Capitol  and  Executive  Departments 

Information  relative  to  the  distribution  of  the  Rebellion  Records.. 
War  Department.    Names  and  employ^  in  the 
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Subject. 


War  Department.  Contracts  made  by  the,  for  the  year  ending  June 
30,  1883 

War  tax  of  1661  unpaid,  and  measuree  to  collect  the  same 

War  and  Navy  Department  building.  That  twelve  additional  watch- 
men be  provided  for  the  State,  

Ward  claims.    Correspondence  respecting  the 

Warner,  E.  T.    Letter  relative  to  survey  of  Brandy  wine  River,  &,o 

Washington  City,  D.  C.  Letter  of  the  postmaster  at,  recommending 
the  construction  of  a  building  suitable  for  a  building  for  a  post-office 


m 


Washington  reservoir.    Additional  approprjation  for  the  new 

Washington  Territory.  Draft  of  a  bill  to  accept  and  ratify  an  agree- 
ment m&de  with  Chief  Moses  and  other  Indians  for  the  relinquish- 
ment of  certain  lands  in 

Washington  Territory.  Draft  of  bill  providing  for  allotment  of  lands 
in  severalty  to  the  Indians  residing  upon  the  Chabalis  Reservation 
tion,  in,  and  granting  patents  therefor 

Watchmen.  That  twelve  additional,  be  provided  for  the  State,  War, 
and  Navy  Department  building 

Water-route,  to  connect  Calcasieu  River  with  Sabine  Pass  (page  52).. 

W^atertown  Arsenal.  Tests  of  iron  and  steel,  report  of  commanding  offi- 
cer at.    Letter  Secretary  of  War 

Weitzel,  Lieut.  Col.  G.    Reports  of: 

Examination  of  Pensauken  Creek,  New  Jersey  (page  13) 

Examination  of  Leipsic  River,  Delaware  (page  14) 

Examination  of  Delaware  River  (page  16) 

Survey  of  a  portion  of  the  Delaware  River 

Survey  of  a  portion  of  the  Susquehanna  River 

Survey  of  a  portion  of  the  Brandy  wine  River 

Westport  Harbor,  Connecticut.    Examination  of 

West  Virginia.    Surveys  of  certain  rivers,  harbors,  and  channels  in 

Wetipkin  (Wetipguin)  Creek,  Maryland.    Examination  of  (page  *26),. . 

White,  Capt.  E.  F.  Report  of.  Examination  of  harbors  of  Monroe  and 
Trenton,  La 

White  River,  Arkansas.    Examination  and  survey  of 

White  Oak  River,  North  Carolina.    Examination  of  (page  36) 

Wheeler,  Capt.  George  M.  Report  on  the  Third  International  Geograph- 
ical Congress  and  Exhibition  at  Venice,  Italy 

Wichitas  and  affiliated  bands.     (See  Indians.) 

Wicomico  River,  Maryland.    Examination  of  (page  113) *. . 

Wicomico  River,  Virginia.     Survey  and  examinaticm  of 

Wilson,  MaJ.  John  M.  Report  of.  Examination  of  the  channel  known 
as  the  old  river  bed,  leading  from  Cuyahoga  River  to  the  harbor  of 
refuge  now  under  construction  at  Cleveland,  Ohio  (page  123) 

W^isconsin  River.    Examination  of  (page  93) 

Wisner,  George  Y.,  assistant  engineer.  Reports  of.  Survey  of  the  Des 
Plaines  and  Illinois  Rivers ^ 


Y. 


Yallabusha  River,  Mississippi.    Examination  of  (page  55) 

Yazoo  Pass.    Examination  of  the  (page  69) 

Yellowstone  National  Park.    Papers  and  correspondence  relating  to  the, 

since  last  session  of  Congress , 
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LETTER 

FROM 


THE  SECRETARY  OF  WAR, 


TRANSMITTING 


A  letter  from  Chief  of  Ordnance,  United  States  Army,  of  November  30, 1883, 
iDitk  report  of  commanding  officer  of  the  Watertown  Arsenal  oj  the  tests 
of  iron  and  steel  during  the  fiscal  year  ended  June  30,  1883. 


Dkcbmber  11,  1883. — Referred  to  the  Committee  on  Military  Affairs  and  ordered  to  be 

printed. 


War  Department, 
Washington  City,  December  8,  1883. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate  a  letter  from  the  Chief  of  Ordnance,  United  States  Army,  dated 
November  30, 1883,  accompanied  with  the  report  of  the  commanding 
officer  of  the  Watertown  Arsenal,  of  the  tests  of  iron  and  steel  and  other 
materials  for  industrial  purposes,  made  with  the  United  States  testing- 
machine  dnring  the  fiscal  year  ended  June  30,  1883. 

Attention  is  invited  to  the  recommendation  that  appropriation  be 
made  by  Congress  for  the  procurement  of  new  machines,  and  to  the  re- 
newal of  the  recommendation  contained  in  the  similar  report  submitted 
to  the  Senate  at  its  last  session  (Senate  Ex.  Doc.  1,  Forty-seventh  Con- 
gress, second  session),  that  the  existing  law  (section  3709  Kevised  Stat- 
utes) governing  purchases  and  contracts  for  supplies,  &c.,  be  so  modified 
as  to  exempt  the  procurement  of  material  for  tests  from  the  operation 
of  its  requirements.  These,  with  the  other  recommendations  presented 
in  the  report,  are  concurred  in  by  this  Department. 

ROBERT  T.  LINCOLN, 

Secretary  of  War. 

The  President  pro  tempore'  of  the  United  States  Senate. 


Ordnance  Office,  War  Department, 

Washington,  D.  C,  November  30, 1883. 

Sm:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress, as  provided  by  law,  the  report  of  Maj.  F.  H.  Parker,  Ordnance 
Department,  commanding  Watertown  Arsenal,  of  '^  Tests  of  iron  and 
steel,  and  other  materials  for  industrial  purposes,"  made  with  the  United 
States  testing-machine  during  the  fiscal  year  ending  30th  June,  1883. 

Attention  is  invited  to  the  recommendations  made  in  this  report, 
which  are  concurred  in  by  this  office. 


2  TESTS   OF   IBON   AND   STEEL   AND   OTHER   MATERIALS. 

The  number  of  specimens  tested  during  the  year  was  4,649,  only  539 
of  which  were  for  private  parties;  more  than  seven-eighths  of  all  the 
tests  were  for  the  Government  service.  It  is  not  unlikely  that  the  pub- 
lie  work  will  continue  to  increase,  and  that  eventually  the  machine  will 
have  to  be  used  on  such  work  exclusively.  No  stronger  proof  of  the 
necessity  of  the  new  machines  estimated  for  can  be  given,  and  it  is  hoped 
that  Congress  will  make  the  appropriations  asked  for. 

Eespectfully,  your  obedient  servant,  _ 

8.  V.  BENfiT, 
BrigculierOeneralj  Chief  of  Ordnance. 

The  Hon.  Secretary  of  War. 


Watertown  Arsenal,  Mass., 

August  31,  1883. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  tests  of  mate- 
rials for  industrial  and  other  purposes  made  at  tlus  arsenal  in  compli- 
ance with  the  requirements  of  the  act  of  Congress  appropriating  funds 
for  the  testing-machine  and  for  testing  work  for  the  fiscal  year  ending 
June  30,  1883. 

Work  has  been  continued  during  the  year  in  making  both  public  and 
private  tests.  A  change  of  officers  in  command  of  this  arsenal  has 
occasioned  a  change  of  officers  in  charge  of  testing  work.  Col.  T.  T.  S. 
Laidley,  under  whose  command  the  testing-machine  originated  and  was 
operated  for  three  years,  retired  from  active  service  in  December,  1882. 
During  the  remainder  of  the  year  the  command  devolved  upon  three 
different  officers.  These  changes,  together  with  the  fact  that  in  April, 
1883^  public  tests  were  suspended  for  lack  of  funds,  interfered  with  the 
continuity  of  the  work,  reduced  the  number,  and  dimiuished  the  value 
of  the  results. 

There  were  tested  during  the  fiscal  year  4,649  specimens  in  all,  of 
which  number  539  were  private  tests,  and  4,110  were  public.  The 
former  are  those  tests  made  for  citizens,  the  cost  of  which  they  pay,  and 
the  results  of  which  are  only  disclosed  to  the  parties  for  whom  they  are 
made.  The  latter  are  made  for  the  Government,  or  for  private  parties 
free  of  cost ;  are  tests  carried  on  for  industrial  purposes,  and  the  results 
are  annually  reported  to  Congress. 

The  specimens  for  private  tests  came  from  different  citizens  and  man- 
ufacturing firms,  and  from  many  dift'erent  localities ;  308  came  from 
Massachusetts,  9  from  Ehode  Island,  16  from  Connecticut,  77  ftx)m  New 
York,  17  from  New  Jersey,  75  from  Pennsylvania,  24  from  Indiana,  4 
from  Missouri.  7  from  Minnesota,  and  2  from  Canada. 

The  table  of  private  tests  made  this  year,  which  accompanies  this  re- 
port, gives  fuller  information  on  that  subject. 

The  receipts  and  expenditures  were  as  follows : 

Amount  appropriated  for  testing-machine  and  testing  work |10, 000  00 

Received  during  the  year  for  private  tests ^ 1*697  63 

11,6^  53 

Amount  expended  for  services  and  labor 5  691  ^ 

Amount  expended  for  steam-power,  tools,  implements,  repairs,  and  ini- 

pro Yemen ts .« 2  782  62 

Amount  expended  for  materials  for  testing '.'.\\'.\V.V.[  3*219  75 

Balance  covered  into  Treasury !!!!!!!!!!!!!!  '     3  89 

11,697  53 
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The  act  appropriating  fauds  for  the  year  contained  the  following 
clause: 

And  the  Chief  of  Ordnance  shall  ^ve  attention  to  such  programme  of  tests  as  mav 
be  submitted  by  the  American  Society  of  Civil  Engineers,  and  the  record  of  such 
tests  shall  be  furnished  said  society,  to  be  by  them  published  at  their  own  expense. 

In  December,  1882,  the  above-named  society  submitted  to  the  Chief 
of  Ordnance  a  programme,  which  was  in  substance  a  recommendation 
that  the  tests  for  the  year  be  limited  to  compression  members  of  struct- 
ures ;  that  parties  desiring  such  tests  made  should  send  them  to  this 
arsenal  and  should  furnish  a  history  of  their  manufacture ;  that  the 
Ordnance  Department  should  pay  the  freight,  test  the  specimens  free 
of  cost,  return  the  scrap,  and  make  early  report.  These  recommenda- 
tions were  accepted  by  the  Chief  of  Ordnance  in  January,  1883,  but 
were  afterwards  modified  by  requiring  the  parties  themselves  to  pay 
freight  charges  on  specimens  and  scrap.  No  advantage  has  been  taken 
of  these  facilities,  for  up  to  this  time  no  specimens  have  been  received 
in  conformity  with  this  programme. 

Tests  have  been  made  during  the  year  on  a  variety  of  subjects,  all  of 
more  or  less  interest.  The  testing  of  riveted  joints,  and  of  wrought 
iron  latticed  and  box  columns,  have  been  continued  from  previous  years, 
and  information  on  these  subjects  is  thought  to  be  desired  by  engineers 
and  builders. 

Considerable  work  was  done,  and  time  and  money  spent  in  testing 
small  pieces  of  wood  for  the  Census  Bureau.  These  specimens  being 
but  a  few  inches  in  dimensions,  were  of  a  size  entirely  within  the  capacity 
of  almost  any  one  of  the  numerous  testing-machines  throughout  the 
eountry.  It  is  not  supposed  that  it  is  possible  or  advisable  to  entirely 
exclude  from  this  machine  hand  specimens  of  materials ;  but  to  occupy 
considerable  time  and  to  absorb  much  of  the  appropriation  by  extensive 
testa  of  small  pieces,  would  seem  to  be  to  divert  the  machine  from  its 
most  useful  work,  and  to  ignore  one  of  the  ultimate  objects  of  its  con- 
struction. Probably  it  would  be  best,  in  making  public  tests  on  this 
machine,  ^  limit  the  testing  of  small  specimens  to  those  cases  where 
large  ones  cannot  be  procured,  or  where  the  small  pieces  are  tested  in 
conjunction  with  the  large,  and  for  the  purpose  of  developing  informa- 
tion with  regard  to  the  latter. 

And  this  presents  the  desirability  of  having  a  small  machine,  of,  say, 
100,000  pounds  capacity,  to  work  in  conjunction  with  this  large  machine. 
For  $5,000  or  less,  such  a  one  could  be  constructed  and  erected  near 
by,  getting  its  power  from  the  pump  and  accumulator  now  used.  This 
would  facilitate  and  expedite  all  testing  work.  But  it  would  be  more 
especially  advantageous  as  regards  such  work  connected  with  gun  con- 
struction. The  correctness  of  results  depends  not  only  upon  the  accu- 
racy and  delicacy  of  the  machine  used,  but  also  upon  the  experience  and 
expertness  of  the  operator. 

When  specimens  of  materials  to  be  used  in  the  fabrication  of  cannon 
are  tested  on  machines  more  or  less  inaccurate  or  inconvenient  of  ma- 
nipulation, at  different  places  by  different  persons  of  no  great  experi- 
ence, the  results  cannot  be  entirely  satisfactory,  and,  if  inaccurate  might 
be  seriously  detrimental  in  their  effects,  by  misdirecting  attention  as  to 
the  cause  of  failures.  It  would  seem  desirable  to  have  such  work  done 
at  one  place  on  the  best  testing  machines,  and  by  a  skilled  operator. 

I  renew  Colonel  Laidley's  recommendation  that  an  exception  be  made 
in  the  case  of  the  purchase  of  material  for  testing,  so  as  not  to  require 
advertising  for  lowest  bids  and  the  acceptance  of  the  same.  The  law 
covers  the  procurement  of  all  supplies,  but  these  purchases  are  for  an 
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exceptional  and  experimental  purpose,  and  it  is  necessary  in  order  to 
draw  reliable  conclusions  from  tests,  to  have  a  full  knowledge  of  the 
history  of  the  material,  its  growth  or  fabrication.  We  must  know  ex- 
actly what  we  are  testing. 

I  also  agree  with  the  recommendation  that  the  specimens  which  have 
been  tested  may  be  sold  or  exchanged  for  other  material  wanted  to 
carry  on  further  tests,  full  report  of  such  transactions  being  made. 

The  tests  and  reports  have  been  made,  and  the  machine  managed  by 
Mr.  James  E.  Howard,  0.  E.,  and  his  skill  and  zeal  has  been  as  con- 
spicuous and  satisfactory  as  heretofore.  His  examination  into  the  phys- 
ical properties  of  metals,  and  his  long  experience  in  the  practical  work 
of  making  tests  for  their  accurate  determination,  haa  given  him  an  ex- 
pert knowledge  which  well  fits  him  to  carry  on  experiments  in  this  di- 
rection. 

The  drawings  and  photographs  for  this  report  have  been  made  by 
Gapt.  John  Pitman,  Ordnance  Department ;  also  the  chemical  analyses 
of  different  specimens. 

F.  H.  PAEKER, 
Major  of  Ordnance^  Commanding. 

The  Chief  of  Ordnance,  U.  S.  A. 
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1. 

details  of  riveted  joints, 

Grooved  Specimens  |''-|''  Iron  and  Steel  Plate. 

Description  oftesU. 

These  experiments  were  made  with  the  material  employed  in  riveted 
joints,  tensile  tests  of  which  are  found  in  Report  oX  Tests  for  the  year 
1882,  pages  10  and  11.  In  the  same  report,  pages  142-145,  may  be  found 
experiments  with  grooved  specimens  i^'  iron  and  steel  plate. 

Farm  of  specimens. 


- 1: 


7~ 


The  specimens  were  held  by  their  ends  in  the  hydraulic  jaws  of  the 
testing-machine,  leaving  4^'  exposure. 

Before  testing,  two  parallel  lines  V^  apart  were  laid  off,  covering  the 
grooved  section. 

The  distances  between  points  on  these  lines  were  measured  after  frac- 
ture, and  recorded  in  the  columns  headed  <<  Elongations  in  V  length." 

The  distance  at  the  center  is  found  in  column  G,  and  distances  i"j  V'y 
1}'',  and  2"  from  the  center  in  columns  1,  2,  3,  and  4,  respectively. 

Ab  the  wider  specimens  fail  in  detail,  fractures  first  appearing  at  the 
bottom  of  the  grooves,  from  thence  extending  towards  the  center  of  the 
specimen,  to  obtain  the  actual  stretch  of  metal  at  the  edges  it  is  neces- 
sary to  subtract  from  the  apparent  elongations  the  width  of  opening  at 
the  edges  which  is  found  after  fracture  of  the  plate. 

Photographs  show  the  appearance  of  specimens  while  fracture  is  in- 
progress,  and  after  it  has  been  completed. 
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TENSILE  TESTS  OF  GROOVED  WROUGHT-IRON  PLATES. 

DRILLED  8PBCIMSNS,  1''  GB00VB8. 
[DUtonoe  between  holder  Jaws,  4".] 
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IncK. 


.28 

.20 
.27 


.24 


.29 
.30 
.28 


30 
80 


.33 
.28 

.28 
.25 


.82 
.35 


.25 
.24 
.24 
.25 

•  JMfi 

.24 
.32 


.23 
.23 


.25 
.25 
.22 

.21 
.19 


.25 
.28 


.20 
.20 

.15 
.20 


Inch. 
.13 
.15 
.20 
.10 
.10 

.13 
.17 


.18 


.24 
.23 
.22 
.20 
.19 
.19 
.19 
.18 
.18 
.20 
.18 


.10 
.19 


.20 
.18 
.21 
.19 
.17 

.18 
.16 


.15 

.21 
.24 


.15 

.16 
.16 
.19 
.19 
.17 
.16 
.16 
.16 
.16 
.16 
.16 
.18 
.16 


.17 
.17 

.18 
.18 
.16 
.14 
.17 
.17 
.15 

.15 
.14 

.12 
.00 
.18 

.17 
.21 
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TENSILE  TESTS  OF  GROOVED  WROUGHT-IRON  PLATES. 

DRILLED  SPECIMENS,  1"  GROOVES. 
[DUtanoe  between  bolder  jaws,  4".] 


in  1"  lengtb. 


3 


IndL 

.18 
.15 
.18 
.15 
.15 


13 
16 


IndL 
.13 
.16 
.20 
.16 
.16 

.13 
.14 


Inch.  Inch. 


.14 

.14 
.14 
.18 
.17 
.17 
.15 
.15 
.15 
.15 
.16 
.15 
.16 
.16 


.16 
.16 

.12 
.12 
.14 
.13 
.16 
.16 
.15 

.14 
.14 

.11 
.06 
.12 

.16 
.10 


.26 

.20 
.20 

.15 
.10 


.16 

.16 
.16 
.10 
.10 
.18 
.16 
.17 
.15 
.16 
.17 
.16 
.17 
.18 


.18 
.17 

.18 
.13 
.16 
.14 
.18 
.17 
.17 

.16 
.15 

.12 
.06 
.13 

.17 
.18 


.10 


.20 
.27 


.23 


.24 
.24 
.23 
.21 
.21 
.10 
.10 
.20 
.18 
.10 
.21 


.20 
.10 


20 
18 
22 
20 
10 

18 
17 


16 

18 
20 


.26 
.24 
.24 
.26 
.22 
.24 
.25 


.24 
.22 


.28 
.20 
.23 

.22 

.20 


.23 
.25 


Appearance  of  ft^ctnre. 


Inch. 


.30 


.30 
.31 
.20 


:l} 


.33 
.28 

.28 
.26 


.32 
.33 


Fibroos  lamellar  . . . 

do 

do 

do 

Fibroos     lamellar, 
craoka. 

Fibroas  seamy 

Fibroos  lameuar. .. 


ftorfiftce 


Fibroos  lamellar. 


do 

do 

do 

do 

do 

do 

do 

......do 

do 

......  do 

......  do 

......  do 

do 


...do 
..do 


do 

do 

do 

do 

, do 

Fibroos  lamellar,  with  floe 

ffranolar  stratification. 
Fibroos  lamellar 


Remarks. 


Fractored  edges  meet 

Do. 
Fractore  open  at  edges  ''.02. 
Fractore  open  at  edges  ".03. 
Fractore  open  at  edges  aboot  '.08. 

Do. 
Do. 
Test  discontinoed  when  load  on  speci- 
men had  fell  to  30,000  poonds  (photo- 
graph). 
Fractore  open  at  edges  ".08. 

Fractored  edges  meet 
Fractore  open  one  side  ".02. 
Fractore  open  at  edges  ".03. 

Do. 
Fractore  open  at  edges  ".05. 

Do. 
Fractore  opon  at  edges  ".08. 
Fractore  open  at  edges  ".07. 
Fractore  open  at  edges  ".08. 
Fractore  open  at  edges  ".00. 
Fractore  open  at  edges  ".10. 

Do. 
Fractore  open  at  edges  ".12;  20,000 
poonds  load  on  specimen  at  time  of 
mctore. 
Fractore  open  at  edges  ".12. 
Do. 

Fractored  edges  meet. 

Do. 
Fractore  open  at  edges  ".02. 
Fractore  open  at  edges  ".03. 
Fractore  open  at  edges  ".10. 

Do. 

Do. 

Do. 
Do. 


do  \  (    Specimens 

...do  *.'..!:!;:;;:.'!;::!::;::'  l Fractored e^gesmeet]  ^^^ttTe"* 

** J  I        grain. 

...do :  Fractore  open  at  edges  ''.08. 

— do Fractore  open  at  edges  ".10. 
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TEN8ILE  TESTS  OF  GROOVED  WROUGHT-IRON  PLATES— ConUnued. 

PUNCHED  SPECIMENS.  ^ 


[  DUtonM  between  holder-Jawt,  4".    Diameter  of  poneh,  1".    Diameter  of  die,  1^".  ] 


I 

i 
i 

4471 

4473 
4478 
4474 
4475 
4470 
4477 
4478 

4479 

4480 
4483 
448S 
4484 
4485 
4486 
4487 
4488 
4480 
4400 
4401 
4403 
4403 
4404 

4405 


^d^   Acta.1  dl. 
done.  I  »«»«ton.. 


In. 
I 

1 
3 
3 

1* 

8 

H 

I 

1' 

3 

P 

3 

? 

4 

4 


1 
1 


it 


4406 

4407 
4408 
4400 
4500 
4501  I  ^ 
4503  I  3| 

4503  I  4 

4504  1 

4505  ;  1 

4506  1| 

4507  U 

4508  3{ 


In.  i  Ineh. 
I     1.01 


.06 
3.00 
3.03 
3.30 
3.08 
3.08 
8.47 

8.47 

.07 
1.48 
1.40 
1.01 
1.07 
3.47 
3.41 
3.00 
3.00 
3.50 
3.40 
4.00 
4.03 
3.00 

4.03 

.07 
1.01 
1.48 
1.53 
100 
3.80 
3.50 
4.04 

.08 
1.01 
1.40 


I 


3w48 
3.13 


Ineh. 
.378 

.370 
.883 
.883 
.300 
.805 
.303 
.300 

.880 

.467 
.506 
.506 
.613 
.613 
.516 
.518 
.515 
.517 
.530 
.513 
.515 
.516 
.511 

.508 

.614 
.610 
.618 
.630 
.614 
.615 
.616 
.610 

.678 
.683 

.  POO 

.681 
.883 


Sq.in. 
.377 

.863 

.764 

.774 

.033 

1.177 

1.168 

1.853 

1.850 

.463 

.740 

.754 

.080 

1.000 

1.375 

1.336 

1.545 

1.400 

1.820 

1.700 

3.060 

3.070 

3.080 

1047 

.506 

.635 

.015 

.043 

1.836 

3.153 

3.156 

3.501 

.664 

.680 

1.089 

2.405 
3.443 


Ultimate 
strength. 


d 


PoundU. 
17,730 

17,350 
80.880 
38,350 
36,040 
43,770 
45.800 
50,080 

61,760 

38,080 

88,  no 

38,870 
41.660 
48.830 
60,350 
46,100 
60,180 
66,000 
68,700 
67.600 
78,6U0 
76,380 
75,460 

76,600 

30.660 
33,100 
43.380 
44,046 
73.700 
80,650 
70,640 
03,300 

33.760 
33,100 
47,120 

07.040 
06^300 


£ 


47,000 

47,520 
30,760 
36,630 
37.600 
36,840 
30,310 
87.680 

88,340 

60,830 
45,000 
45,060 
43.500 
43,430 
30, 410 
80,730 
38,850 
37.300 
37.800 
87,770 
35,730 
36,600 
37.000 

37,430 

40.770 
53,060 
46,330 
46,760 
40,140 
37,480 
36,040 
37.810 

50.840 
46,500 
45,970 

40,350 
30,  3M 


Area  at  fracture. 


Inehet.    Sq.  in. 


l.OOx.38: 

2.00  X. 83: 

2.03X.33 

3.36X.34 

3.87X.34: 

3.07X.33 


.830 
.660 
.667 
.803 
LOlO 
.060 


3. 47  X  .  34  =  L 180 


.  97  X  .  43 : 
1.46X.46: 
1.48X.47: 
Uncertain 
1.96X.46: 
3.47X 
2.41X 
2.90X 
8.90X 
3.60X 
3.49X 
3.08X 
4.03X 


.417 
.657 
.606 


.45 

.45: 

.45 

.45: 

.45 
.44 

44: 

.46 


.002 
LIU 
1.084 
1.345 
L305 
1.575 
L636 
1.751 
1.854 


4. 00  X. 45  =  1. 800 


.97X.59 
l.OOx.59: 
1. 48  X  .  58 
1. 40  X  .  58 
3.06X.53 
3.50X.5S 
3.48X.54 
4.08X.54 


.08x 
l.Olx 
1.40X 

3.47X 

3.48X 


67  = 


50 
50 


.673 

.500 

.858 

.  864 

1.579 

1.8S5 

1.870 

2.171 

*657 
.667 
.063 

3.047 
3.053 


i 


I 

a 

6 


P0rcL 


0.1 
13.6 
13.8 
13.0 
14.3 
16.1 


12.6 

7.0 

12.3 

7.7 


10.6 
12.0 
12.8 
12.0 
13.0 
13.4 
14.3 
15.6 
10.8 


13.1 

4.0 

&6 

6.3 

&3 

14.0 

13.8 

13.0 

13.3 

LI 

4.1 

14.0 
IScO 


ElongaUoB 


In. 


.30 


.34 
.23 
.33 
.31 


36 


.22 
.25 
.23 


8 


2 


.18 
.20 
.10 


.10 


.18 
.17 
.22 
.18 
.22 
.20 
.10 
.18 


23 


18 
30 
22 

10 


16 
14 
16 
17 
16 


.18 


.20 
.16 
.15 
.15 
.16 
.16 
.18 
.15 
.18 
.17 
.17 
.15 


.20 


.15 
.13 
.16 
.17 
.18 
.17 


S2 
24 


.19 

.16 

.18 


In.  \Ineh.  I  Jnek. 


.00 
.14 
.13 
.14 
.15 
.14 


.14 

.12 
.18 
.14 
.13 
.13 
.14 
.13 
.17 
.13 
.15 
.15 
.15 
.14 


.18 

.00 
.10 
.13 
.11 
.14 
.15 
.16 
.16 

.07 
.07 
.11 

.15 
.17 
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TENSILE  TESTS  OF  GROOVED  WROUGHT-IRON  PLATES— Continued. 


PUNCHED  SPECIMENS. 
[Distance  between  holder-jaws,  4".    Diameter  of  pnnch,  1".    Diameter  of  die,  li'^".] 


in  1"  length. 


C. 


Inch.  Inch,  i  Inch. .  7neA. 


08 
12 
11 
12 
14 
13 


.13 

.10 
.16 
.12 
.11 
.12 
.13 
.12 
.15 
.13 
.14 
.14 
.14 
.13 


.06 
.10 
.11 
.10 
.12 
.14 
.16 
.16 

M 
.66 

.14 

.14 
16 


08 
12 
12 
13 
14 
15 


15 
13 
16 
17 
18 


Inch. 


.14 

.12 
.19 
.14 
.12 
.13 
.14 
.13 
.16 
.14 
.16 
.15 
.15 
.14 


IS      .16 


09 
10 
12 
11 
13 
16 
16 
17 


.17 


.20 
.16 
.14 
.15 
.16 
.15 
.19 
.17 
.19 
.17 
.17 
.15 


.18 


18 
10 
20 


19 


.20 


.18 
.17 
.21 
.19 
.22 
.20 
.20 
.18 


;22 


.15 
.12 
.16 
.18 
.18 
.19 


.18 
.20 
.21 
.22 


24 
22 
23 
21 


26 


.22 
.24 
.24 


Appearance  of  fhictnre. 


Remarks. 


Fibrous  lamellar 


.do 

.do 

do 

.do 


Fibrous 
Fibrous 
do 


Test  discontinued    before    specimen 

separated  at  fracture. 
Fracture  open  at  edges  ^'.03. 
Fracture  open  at  edges  ".07. 

Do. 
Fracture  open  at  edges  ".12. 

seamjf ;  Fracture  open  at  e<lges  'M4. 

lame 


ly... 
Uar. 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

......do 

Fibrous  seamy. 


Fibrous  seamy. 


Fibrous  lamellar 

do 

Fibrous  seamy  . 
Fibrous  lameDar 

do 

do 

Fibrous,  with  granular  streaks 


Fracture  open  at  edges  ".16. 

Test   discontinued    before    specimen 

separated  at  fracture. 
Fracture  open  at  edges  ".16. 

Fracture  open  at  edges  ".03. 
Fracture  open  at  edges  ".15. 
Fracture  open  at  edges  ".12. 
Fracture  open  at  edges  ".10. 

Do. 
Fracture  open  at  edges  ".14. 
Fracture  open  at  edges  ".13. 
Fracture  open  at  edges  ".15. 
Fracture  open  at  edges  ".16. 
Fracture  open  at  edges  ".18. 
Fracture  open  at  edges  ".16. 
Fracture  open  at  edges  ".20. 
Fracture  open  at  edges  ".18. 
Test  discontinued  when  load  had  fell 

to  20,000  pounds. 
Fracture  open  at  edges  ".22. 


at  edges 
Fibrous  lamellar Fracture  open  at  edges 


Fracture  open 
Fracture  open 
Fracture  open 
Fracture  open 
Fracture  open 
Fracture  open 
Fracture  open 


at  edges 
at  edges 
at  edges 
at  edges 
at  edges 
at  edges 


".02. 
".03. 
".04. 
".07. 
".11. 
".18. 
".20. 
".21. 


Fractured  edges  meet. . 

Do. 
Fracture  open  at  edges 

".02.  J 

Fracture  open  at  edges  ".16. 
Fracture  open  at  edges  ".20. 


Specimens 
tested  cross- 
wise the 
grain. 
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I 


4509 
4481 
4510 
4511 
4512 
4513 
4514 

4515 
4516 
4517 
4518 
4519 
4520 
4521 
4522 
4523 
4524 
4525 

4526 
4527 
4.528 
4529 
4530 
4531 
4532 
4533 
4534 
4535 

4536 
4537 
4538 
4539 
4540 


TENSILE  TESTS  OF  GROOVED  STEEL  PLATES. 

DRILLED  SPECIMENS,  1"  6B00VBS. 
[Distance  between  holder  Jaws,  4''.] 


Xominal 
dimen* 
slons. 


5 


In, 

2 

1 

1 

1 

It 


i 


I 


In, 


Actual  di- 

Ultimate 

mensions. 

strengths 

• 

£ 

( 

d 

! 

i 

s 

• 

i 

a 

1 

sper 
inch. 

£ 

M 

o 

• 

•o 

•2 
H 

.3 

1 

1 

Inch. 
1.97 
LOO 
.99 
LOO 
L53 
1.50 
L98 

2.03 
2.50 
2.52 
3.01 
3.01 
3.49 
3.50 
3.99 
4.00 
4.00 
4.00 

.99 
L49 
L49 
2.49 
2.50 
3.01 
3.50 
3.49 
4.00 
4.01 

.96 
LOl 
1.51 
3.50 
3.49 


Inchf 

8g.  in. 

.369 

.727 

.498 

.498 

.495 

.490 

.500 

.500 

.497 

.760 

.498 

.747 

.504 

.998 

.502 

L019 

.497 

L242 

.501 

L263 

.502 

1.511 

.503 

L514 

.504 

1.759 

.502 

L757 

.490 

L991 

.498 

L992 

.503 

2.012 

.498 

L992 

.619 

.613 

.614 

.915 

.616 

.918 

.620 

L544 

.619 

L547 

.617 

L857 

.614 

2.149 

.617 

2.153 

.615 

2.460 

.617 

2.474 

.726 

.697 

.727 

.734 

.726 

L096 

.7:.36 

2.576 

.729 

2.544 

Pounds. 
46.250 
32.980 
32.740 
33.500 
50.110 
49.500 
67.370 

68.000 
84.400 
85.180 
100.200 
100.  210 
114.200 
114.580 
128.  350 
129.100 
130. 150 
127.760 

36.960 

58.200 

58.250 

91.360 

92.200 

110.060 

132.400 

133.620 

148.400 

15L200 

40.760 

43.150 

64.980 

151.200 

150.550 


63.620 
66.220 
66.800 
67.000 
65.930 
66.270 
67.510 

66.730 
67.950 
67.440 
66.310 
66.190 
64.920 
65. 210 
64.470 
64.810 
64.690 
64.140 

60.290 
63.610 
63.450 
59. 170 
59.600 
59.270 
61. 610 
62.060 
60.330 
6L120 

58.480 
58.790 
59.290 
58.700 
59il80 


1 

o 

a 
o 

i 

Perct. 
56.1 

Elongation 

Area  at  fhtctnre. 

4 

3 

2 

1 

Inehet.    8g.  in. 
Lnx.l8=    .319 
TTnrertAiii 

In. 

In. 

Inch. 
.44 

Indi. 
.36 
.06 
.34 
.31 
.33 
.37 
.37 

.38 
.29 
.33 
.82 
.33 
.35 
.34 
.33 
.31 
.34 
.31 

.43 

83  x    28  —    .  232 

*5i*7' 
47.8 
39.6 
48.7 
46.5 

49.9 
38.9 
44.9 
37.6 
4L9 
42.8 
4L8 
43.0 
37.0 
4L7 
40.9 

60.4 
45.1 
47.2 
53.0 
55.5 
52.9 
47.9 
47.8 
46.8 
45.2 

62.3 
62.1 
6L0 
55.0 
51.7 

.  87  X  .  30  —    .261 

1  80  X  .  33  —    .  459 

.40 
.44 

.47 

.46 
.35 
.41 
.39 
.40 
.40 
.39 
.37 
.35 
.38 
.35 

L32x.29=    .383 
L78x.30=    .534 

1. 82  X  .  28  =  .510 
2. 37  X  .  32  =  .758 
2. 32  X  .  30  =     096 
2. 86  X  .  33  =  .944 

2.  84  X  .  31  =      880 
3.27X  .31  =  LOU 
3. 30  X  .  31  =  1.  023 
3. 78  X  .  30  =  1. 134 

3.  80  X  .  3.^  =  1. 254 
3. 78  X  .  31  =  1. 172 
3. 80  X  .  31  =  L 178 

.  76  X  .  32  —    .  243 

'.'66 
.64 
.58 
.57 
.61 
.58 

'."47" 
.52 
.50 
.52 
.50 
.50 
.45 
.44 
.47 
.44 

1 
t 

t 

1.32x.38=    .502 
1.  31  X  .  37  —    .  485 

.47 
.45 
.53 
.55 
.51 
.48 
.46 
.46 
.47 

.38! 
.36 

2. 20  X.  83=    .726 
2. 22  X  .  31  =    .688 

2.73  X. 32=    .874 

3. 20  X  .  35  =  1. 120 

3. 21  X  .  35  =  1. 124 

3. 74  X  .  35  =  1. 309 
3. 76  X  .  36  =  1.  354 

.  71  X  .  37  —    .263 

•  •  •  «  • 

'.'75 
.74 
•73 
.74 

.68 
.69 
.65 
.58 
.57 
.58 
.58 

.45 

:i; 

.40 
.39 
.41 
.41 

.46 

.  75  X  .  37  =    .278 

.47 

1.  22  X  .  35  =    .427 

.61 

'     -  .SO  1 

3. 13  X  .  37  =  1. 158 
3. 15  X  .  39  =  1. 229 

.86 
.82 

.67 
.63 

.55       .48 
.51  j     .45 

1 
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TENSILE  TESTS  OF  GROOVED  STEEL  PLATES. 

DBILLED  SPECIKENS,  1"  GROOVES. 
[DUtance  between  holder  Jaws,  i".] 


in  1''  length. 


C. 


Inch. 
.84 

.15 
.31 
.28 
.30 
.34 
.33 

.35 
.27 
.30 
.30 
.31 
.32 
.31 
.31 
.2» 
.32 
.29 

.40 
.35 
.34 
.44 
.44 
.40 
.38 
.37 
.38 
.39 

.42 
.44 
.46 
.46 
.42 


Inch. 
.30 
.06 
.34 
.31 
.32 
.37 
.85 

.38 
.30 
.33 
.33 
.33 
.34 
.84 
.32 
.31 
.33 
.31 

.43 
.38 
.36 
.46 
.47 
.44 
.41 
.39 
.41 
.41 

.46 
.47 
.50 
.48 
.45 


Inch. 
.45 


Inch. 


.39 
.44 
.45 

.46 

.  38  I 

.41 

.39 

.40 

.40 

.39 

.36 

.35 

.39 

.37 


46 
45 
55 
55 
50 
48 
46 
46 
46 


60 
55 
51 


.47 
.53 
.50 
.32 
.50 
.50 
.45 
.44 
.47 
.46 


Inch. 


.68 
.60 
.65 
.59 
.59 
.58 
.57 


.65 
.65 
.58 
.57 
.61 
.59 


.75 
.74 
.73 
.73 


Appearance  of  fracture. 


.68 
.64 


.86 
.82 


Fine  silky 

Pine  granolar 

FinesUky 

do 

do 

do 

Fine  silky  60  per  cent. ;  fine 
frrannlar  40  percent. 

FmesUky 

Silky,  with  slight  lamination 

Fine  silky 

do 

•  ••••*  Uw      ••••••«•«•••••«*•••••' 

•  ••«•«  Uw      •••••••••«••    •••«•••«•< 

•  •••••  Uw     ••••••   ••••••  ••••••  •   »  m  > 

«•••••  U%f  ••••••  >••••*•••••••••■ 

do 

•  •  •  •  •  •%a^F    ••••••  •••••••  •  ■  ■  •••*•• 


..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


Silky,  slightly  spongy. . 

do 

do f. 

FinesUky 

, do 


Bemarks. 


Fractnre  open  at  middle  ".03. 
Detached  a  small  piece  at  fracture. 
Fracture  open  at  middle  ".02. 

Do. 
Fractnre  open  at  one  edge  ".03. 
Fracture  open  at  middle  ".04. 

Do. 

Fractured  ends  meet. 
Fracture  open  at  one  edge  ".10. 
Fractnre  open  at  edges  ".03. 
Fracture  open  at  edges  ".14. 
Fracture  open  at  edges  ".10. 
Do. 


// 


.12. 


Do. 

Fracture  open  at  edges 

Do. 

Do. 

Do. 

Do. 


Fracture  open  at  middle  ".03. 
Fracture  open  at  one  edge  ".05. 
Fracture  open  at  one  edge  ".03. 
Fracture  open  at  edges  ".02. 
Fracture  open  at  edges  ".03. 
Fracture  open  at  edges  ".06. 
Fracture  open  at  edges  ".08. 

Do. 
Fracture  open  at  edges  ".16. 

Do. 

Fracture  open  at  middle  ".02. 

Do. 

Do. 
Fracture  open  at  edges  ".08. 
Fracture  open  at  edges  ".10. 
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TESTS   OP   IRON   AND   STEEL   AND    OTHER   MATERIALS. 


TENSILE  TESTS  OF  GROOVED  STEEL  PLATES— Continued. 

PUNCHED  SPECIMENS. 
[Distance  betireen  holder  jaws,  4".    Diameter  of  punch,  1'';  diameter  of  die,  liV'*] 


5 


»4 

s 

a 


Nominal 
dimen- 
sions. 


:2 

In. 
2 


4541 

4542 
4543 
4544 
4545 
4546 

4547 
4548 

4549 
4550 
4551 

4552 

4553 
4554 
4555  !  4 


1 
1 

w 


2 
2* 

21 

3 

3 

3i 

3ft 
4 


4556 
4557 

4553 
4559 

4560 
4561 
4562 
4563 
4564 
4565 
4566 
4567 

4569 
4570 
4571 
4572 
4573 


4 
4 

1 

l\ 

2* 
3 

it 

4 
4 

1 

1 

li 

3J 

3 


c 
o 

a 

H 


In. 
I 


\ 


Actual  di- 
mensions. 


■*» 


Inch. 
1.90 

.99 
LOO 
1.50 
1.51 
1.99 

1.97 
2.43 

2.51 
8.00 
2.99 

3.50 

3.50 
4.00 
4.00 

3.99 
3.99 

1.01 
L52 

1.50 
2.50 
2.52 
2.99 
3.46 
3.51 
4.04 
4.03 

1.01 
1.00 
1.50 
3.50 
3.51 


.a 
H 


Inch. 
.365 

.404 
.492 
.497 
.494 
.499 

.500 
.502 

.504 
.503 
.503 

.503 

.505 
.497 
.499 

.501 
.498 

.613 
.6}2 

.615 
.618 
.619 
.617 
.615 
.615 
.612 
.614 

.721 
.718 
.719 
,735 
.733 


e8 

a 

O 


Sq.  in. 
.726 

.489 
.492 
.745 
.746 
.993 

.985 
1.220 

1.265 
1.509 
L504 

1.760 

1.767 
1.988 
L996 

1.999 
1.987 

.619 
.930 

.922 
1.545 
1.560 
1.845 
2.128 
2.159 
2.472 
2.474 

.728 

.718 

1.078 

2.572 

2,573 


Ultimate 
strength. 


5 

o 

H 


Pounds. 
44.930 

^,270 
33,520 
49,420 
47,600 
55,540 

63,300 
63,500 

81, 410 
91,030 
93,900 

87.000 

85,300 

95.450 

110, 160 

111,500 
91,900 

41,300 
60,260 

59.880 
89,700 
91,700 
105,500 
124.  .100 
123,480 
134,600 
141,950 

49,450 

48,550 

67,800 

145. 900 

139,500 


es 

0 

c 

* 

«  S 

O 

0 

O 

Oh 


Area  at  fracture. 


a 


a 

o 

e 

■*» 

a 

o 


Elongation 


61,890 

70.080 
68,130 
66,340 
63.810 
55,930 

64,260 
52.050 

64,360 
60,320 
62.430 

49, 430 

48,270 
48,010 
55.190 

55.780 
46,250 

66,720 
64,800 

64.400 
58,060 
58,780 
57, 180 
58,410 
59,190 
54,450 
57,380 

67,930 
67,620 
62,890 
56,730 
54,220 


8 


Inches.       8q.  in. 
1.94  x.24=    .466 

.  97  X  .  38  =    .869 
Broke  .3  eccentric. 
1. 43  X  .  37  =    .520 
Broke  ^  eccentric . 
Broke  eccentric . . . 


1. 96  X  .  36  =    .706 
2.41  x.45  =  1.084 

2. 48  X  .  42  =  1. 042 
♦2.  98  X  .  45  =  1. 341 
Uncertain 


Perct. 
35.8 

24.6 


29.0 


28  3 
11.1 

17.6 
ILl 


Broke  eccentric 


Broke  eccentric . . . 
Broke  .3  eccentric . 
Broke  .2  eccentric. 

'3. 97  X  .  45  =  1. 786 
Broke  eccentric. . . 


.  93  X  .  89  =   .363 
1. 44  X  .  44  =    .634 


1.44  X. 44  = 


.634 
1.029 

.991 
L235 
1.299 
1.445 
1.707 
3.97  x.42=  1.667 


*2.45 
2.36 
2.94 
3.33 


X 

x 

X 
X 


42 
42 
42 
39 


3.44  X.42 
3. 97  X  .  43 


.94  x.49=:    .461 

.  91  X .  42  =    .382 
1. 38  X .  47  =    .649 

Uncertain 

a46  X. 64  =  2.214  '  13.9 


In. 


10.7 


41.3 
3L8 

31.2 
33.4 
36.4 
33.1 
38.9 
33.1 
30.9 
32.6 

36.7 
46.8 
39.8 


In. 


18 


.16 

.31 
.20 
.27 


Inch. 
.36 


.35 
.16 
.07 

.29 
.12 

.20 
.13 
.18 


.07 


Uncertain. 


.06 
.19 

.26 
.11 


>  •  «  •  • 


.74 
.59 
.58 
.59 


.05 
.14 

.17 


49 
30 


.52 
.55 
.52 
.50 
.49 
.46 
.48 


34 

18 


.05 
.12 

.14 


.39 

.40 
.42 
.44 
.42 
.48 
.40 
.38 
.39 


.49 
.23 
.12 


Inch. 
.28 

.18 
.08 
.28 
.11 


.23 
.11 

.14 
.08 
.14 

.06 


.05 
.10 

.12 
.06 

.31 
.31 

.32 
.35 
.36 
.32 
.42 
.35 
.34 
.36 

.35 
.35 
.39 
.18 
.09 


^Approximately. 


TESTS  OF  IBON  AND   STEEL  AND   OTHER  MATERIALS. 
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TENSILE  TESTS  OF  GROOVED  STEEL  PLATES— Continned. 


PUNCHED  SPBCnCENS. 
[DUtane^  betwecB  hMm  Jaws,  4".    DiMnator  of  poncli,  1'' ;  diameter  of  die,  l^\".] 


!■  I"  length. 


M 
M 


1. 


10 

IX 
•7 
13 


.18 


.10 
.04 


.U 

.14 
.00 

.14 

.IS 


Inch. 


.36 
.16 
.07 


.13 

.31 
.13 
.10 

.13 


Uneertaln. 


.15 

.80 
.80 
.27 

.15 


^ftvww^w* 


13 


31 

as 

18 


05 


.13 
.07 

.31 
.81 


.84 
.37 
.38 
.40 
.84 


.34 
.85 
.30 

.18 
.00 


.06 
.10 

.13 
.07 


.40 
.41 
.46 
.40 
.46 
.89 
.41 


49 

23 

,12 


06 
.14 

.17 
.10 


56 

52 
SO 
48 
48 
46 


.84 

.17 


.18 


.06 
.10 

.35 
.U 


.78 
.58 
.58 
.50 


.40 
.80 


Appeenaeeof  fraetnre. 


Finedlkj 


Silky,  aUshtly  fiamilar . . . . 

GraaiilAr 

Silky,  alight  gxaaiilatioii. . . 

Gnanlar 

Oranolar,  with  hard  edgea 


Ffaieailky 

Qfamilar,  radiating  from  aidea 

Sflky  at  alde^  gxaaiilar  oeDter 
OraBalar,  ailky  at  one  aide. . . 
Silkr  aidea,  granolar  eenter 
raaiating  Iran  ailky  parte. 
Orannlar,  radiating  fromaidea. 


.do 


Orannlar,  radiating  from  aide 
Orannlar,  radiating  from  ailky 
aide. 

Orannlar,  radiating  firom  aide 


nneaUky 

Fine  ailky,  with  alight  granu- 
lation. 
Fine  ailky 

do 


Silky.  Uminated 

Fine  silky 

SiUy.  laminated 


Silky,  laminated 

Fine  silky 

do... 

Silky  at  aidea,  granolar  center 
Orannlar,  radiating  from  silky 
edge. 


Fraetnre  open  at  edges  ".12. 

Fractnred  eiida  meet. 

Da 
Fraetnre  open  at  edgea  ".10. 
Fraotnred  enda  meet. 
Fraotnred  from  each  aide,  detaehing 

piece  from  eaatcr. 
Fraetnre  open  at  edgea  ".10. 
Fractare  hegan  at  one  edge ;  open  at 

one  edge  ".06.  >ju«i 

Fraetnred  ends  meet        •  "^  ^.tt^  .Mt  im 
Do.  il 


Small  piece  detached 

Fractured  from  [    '*  ?^S"^.5S" 
^mS^         I     •^Jhoftheaespeci. 

...do.... j     ™•^• 

Fracture  open  at  edges  ".02. 
Fractnred  from  one  side. 

Fractore  open  at  edges  ".00. 
F^aotared  from  one  edge. 


Fraetnre  open 
Fractare  open 


Fracture 
Fractare 
Fraetnre 
Fractare 
Fractare 
Fractare 
Fractare 
Do. 


open 
open 
open 
open 
open 
open 
open 


at  edges  ".03. 
at  edges  ".10. 

at  edges  ".12. 
at  edge^'.20. 
at  edges  ".16. 
sr  edges  ".20. 
at  edges  ".22. 
St  edges  ".25. 
at  edges  ".30. 


Fractare  open  at  edges  ".05. 
Fractare  open  at  edges  ".06. 
Fractare  open  at  edges  ".07. 
Fractare  open  at  edges  ".08. 
Fractured  ends  meet. 


HonL — ^The  teata  of  the  punched  ateel  specimens  devdoped  small  cracka  at  the  sides  of  the  pouched 
groorea,  the  metal  not  drawing  down  erenly. 

8.  Ex.  6 2 
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TESTS  OF  IRON  AND  STEEL  AND  OTHER  MATERIALS. 


2a. 


TENSILE  TESTS  OF  RIVETED  JOINTS, 

SmaLE  EivETBD  Lap  and  Butt  Joints  %"-l"  Iron  and  S 

Plate. 

description  of  tests. 

These  experiments  were  made  upon  the  same  quality  of  materia 
in  the  tests  of  the  grooved  iron  and  steel  plates. 

The  ends  of  the  specimens  were  secured  in  the  hydraalic  jaws 
testing-machine,  leaving  an  exposure  of  2if*  between  them. 

Elongations,  showing  the  stretch  of  the  metal  and  slip  of  the 
were  taken  in  a  gauged  length  of  10'^ 

Joints  were  machine-riveted,  unless  otherwise  stated  in  the  det 
the  tests. 

In  obtaining  the  net  section  of  plate,  the  diameter  of  rivet-hoi 
deducted  if  drilled;  for  punched  plates  the  mean  diameter  of 
and  die  was  used. 

The  bearing  surface  of  rivets  was  computed  by  using  the  diam^ 
drilled  holes,  or  the  mean  diameter  of  punch  and  die,  times  the  n 
of  rivets,  times  the  thickness  of  plate. 

The  diameter  of  the  punch  was  used  for  the  shearing  diameter 
rivets. 

The  efficiency  of  the  joint  is  found  by  dividing  the  maximum  1 
stress  on  the  gross  sectional  area  of  plat«  by  the  tensile  streuj 
material. 

IRON  PLATE,  LAP  JoINTS. 

No.  4418.-1"  Iron  Plate.    Joint  D  D  . . 


T 


I 


T 


«-  20  ytat^BtU 


^ 


<*'£.Z0*' 


W'  iron  rivets,  hand-driven. 

Punched  holes:  Punch,  ".763;  die,  ".774. 


tSTuipe 
rivet  he 

I 


lo  j>€tnc^t^^ 


^t:r£ll^^C 


I* 


I 


2Ze2SE 


-f 


■ 
<—  — 


z$ 


S5gg: 


ii\ 


t 


■  fiBBniJ>:^J^ 


;!;g2z:ffiisE 


!4     i    ^'    ,i*    t^' 


5*?«»*»#> 


^A%f»on 


•§ 


/Aa<»flM» 


.M/5^'> 


^Anor* 


e; 


; 


PHOTOGRAPHS 

OF 

DRILLED    SPEaMENa 


No.  4442.    %"  Wronght  Iron  pUte,  V  wide. 
Ho.  4448.    %"  Wrought  Iron  plale,  Sj<"  vide 


t*tf^   ^''W«wghtIronpkte,4''irtd«, 


PHOTOGRAPHS 


PUNCHED    SPEaMENS. 


No.  4561.    ^"  Steel  pUte,  3"  wide. 
No.  44Y1.   .^"  Wrooght  Iron  plate,  r  wide. 


No.  4494.    fi"  Wrought  Iioa  pUte,  i"  «^«< 


PHOTOGRAPH  OF  No.  4581. 


s.  Ki.  s,  1,  4S, 


k 
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SqoAre  ioohM. 

Oro68  sectional  areaof  npper  plate ...4. 06 

Net  sectional  area  of  upper  plate T 2.29 

Bearing  surface  of  rivets 1.77 

Shearing  area  of  riyets 2.67 


Loads  ap- 
pUed. 

lElongation  in 
10  mohe*. 

Permanent 
set. 

Remarks. 

PcundM. 

5.000 
10,000 
20.000 
30,000 
35.000 

5,000 
35.000 
40.000 
42,000 
44.000 
46.000 
48,000 
50,000 

5,000 
56,000 
60,000 
65,000 
70,000 
75,000 
80,000 
86^000 
90.000 

Inek. 

0. 

.0010 
.0030 
.0062 
.0087 

Inch, 

Joint  opens  perceptibly. 
Joint  open  ".02. 

.0028 

.0090 
.0112 
.0129 
.0142 
.0155 
.0171 
.0190 

.0091 

.0230 

.0800 

.0401 

.055 

.09 

.11 

.14 

.20 

Fractured  npper  plate  across  line  of  rivet  holes ;  also  started  fractnres 
across  two  sections  in  under  plate.  Appearance  of  fractures,  fibrous 
centers  with  granular  metal  at  surfeuse  of  plate.  A  seam  extended  along 
one  edge  of  upper  plate  4  J''  X  li". 

Maasimum  lotuU  on  joint, 

P4>imds  per  sq.  inob. 

Tensile  stress  on  gross  section  of  plate • • 22.170 

Tensile  stress  on  net  section  of  plate 39.300 

Compressive  stress  on  bearing  snrface  of  rivets 50.850 

Shearing  stress  on  rivets 33.710 

No.  4419.— I"  Iron  Pla^te.    Joint  D  D.  . 

f 


i 


T 


X 


1 


^ 


'^M-* 


\^"  iron  rivets,  hand-driven. 

Punched  holes :  Punch,  ''.753 ;  die,  ".774. 
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TESTS   OF  IRON  AND   STEEL   AND   OTHER  BIATERIAL8. 


Square  inohes. 

Gross  sectional  area  of  apper  plate 4.06 

Net  sectional  area  of  upper  plate ". 2.2^ 

Bearing  sarface  of  rivets 1.77 

Shearing  area  of  rivets 2.67 


Loads  ap- 
pUed. 

EloneatioD  in 
10  inchM. 

Permanent 
■et. 

Remarks. 

Pounds. 

5,000 
10.000 
16^000 
20.000 
25,000 
80,000 
85,000 

5,000 
86,000 
88,000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 

5,000 
52.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
80,000 
85,000 
90,000 
93,900 

Inch. 
0. 

.0010 
.0017 
.0026 
.0088 
.0050 
.0068 

IneJL 

• 

Joint  opens  peroeptiUy. 

.'obib'*** 

.0070 
.0076 
.0088 
.0092 
.0102 
.0112 
.0128 
.0140 

.0060 

.0150 

.0162 

.0180 

.0193 

.0210 

.0237 

.0260 

.0290 

.0831 

.0898 

.0441 

.0530 

.0610 

.07 

.00 

.18 

.16 

• 

Fractured  upper  plate  across  line  of  rivet  holes. 

This  plate  was  cat  from  the  same  sheet  and  adjacent  to  the  upper 
plate  of  joint  D  D  .  No.  4418. 

The  appearance  at  fracture  was  similar  to  that  of  No.  4418.  It  had 
a  seam  along  the  edge  4^"  long  by  IJ"  wide. 

Maximum  loads  anjoini, 

Ponnds  per  sq.  inch. 

Tensile  stress  on  gross  section  of  plate 23.130 

Tensile  stress  on  net  section  of  plate 41.000 

Compressive  stress  on  bearing  surface  of  rivets 53.050 

Shearing  stress  on  rivets 35.170 
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No.  4428. — J''  Iron  Plate.    Joint  A  A  A  A  • 


T 


I 


^ 


[ 


JL 


I 
I 

I 


i 


o 

I 

o 

I 

0 

t 

o 

« 

I 

Q 


V 


4>= : 

^'  iron  rivets,  hand-driven. 
Punched  holes :  Panch,  ^'' ;  die,  H"- 

SqiiAre  inches. 

Gross  sectional  area  of  under  plate ;. 4.75 

Net  sectional  area  of  nnder  plate 2.71 

Bearing  soxface  of  rivets 2.04 

Shearing  area  of  rivets 2.59 


LomU  ap- 
plied. 

Elonntionin 
lOmohee. 

Pennanent 
set. 

BetnsrlLe. 

Poundi, 
6.000 
10.000 
15,000 
90.000 
25.000 

ao.ooo 

35,000 
5,000 
88.000 
88,000 
40.000 
42.000 
44.000 
4S,000 
48,00C 
60.000 
5.000 
52,000 
54.000 
60.000 
58,000 
00.000 
82.000 
84,000 
88.000 
88.000 
70.000 
72,000 
74.000 
76,000 
80,000 
86.000 
00,000 
06,000 
OS.  800 

Inch, 
0. 

.0010 
.0015 
.0021 
.0031 
.0046 
.0081 

Inek. 

Joint  opened  perceptibly. 
Ultimate  itrength. 

.ooii 

.0087 
.0076 
.0086 
.0087 
.0100 
.0121 
.0186 
.0151 

.0071 

.0188 

.0182 

.0100 

.0221 

.0262 

.0200 

.0800 

.0451 

.0616 

.0580 

.0860 

.0782 

.081 

.00 

.12 

.18 

.20 

Fractnred  nnder  plate  across  line  of  rivet  holes.  Appearance  of 
metal  fibrons,  with  slight  granulation  at  surface  of  plate  and  in  vicinity 
of  punched  holes. 


22 


TESTS   OF   IRON  AND   STEEL   AND   OTHER   MATERIALS. 


Maximum  loads  on  joint. 

Ponnda  i>er  m.  inch. 

Tensile  stress  on  gross  section  of  plate 20.340 

Tensile  stress  on  net  section  of  plate 35.650 

Compressive  stress  on  bearing  surface  of  rivets  47.350 

Shearing  stress  on  rivets 37.300 

No.  4429. — i"  Iron  Plate.    Joint  A  A  A  A  •  • 


T 


^ 


i 


•j 


Q 

0 

o 

I 

0 


T 


J 


f''  iron  rivets,  hand-driven. 
Punched  holes:  Punch,  \i" ;  die,  U". 

Square  ioclies. 

Gross  sectional  areaof  ander  plate ^4.75 

Net  sectional  area  of  under  plate ;2.71 

Bearing  surface  of  rivets 2.04 

Shearing  area  of  rivets ^2.69 


Loads  ap« 
pUed. 


L 


Poundt. 

S,000 
10.000 
15,000 
20.000 
25.000 
80.000 
85.000 

5.000 

3e,ooo 

88,000 
40.000 
42.000 
44.000 
46,000 
48.000 
50.000 
5.000 
52.000 
54,000 
56,000 
58,000 
60.000 
62.000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
80,000 
85,000 
90,000 
05.000 
95,250 


BlonntioD  in 
10  mobes. 


Inch. 
0. 

.0010 
.0012 
.0020 
.0028 
.0038 
.0051 


.0052 
.0060 
.0069 
.0079 
.0087 
.0098 
.0110 
.0120 


.0180 

.0145 

.0158 

.0175 

.0191 

.0218 

.0250 

.0320 

.0440 

.0580 

.0602 

.0688 

.078 

.09 

.12 

.16 

.21 


Permanent 
set. 


Inch, 


.0008 


0041 


Bemarka. 


Joint  opens  perceptibly. 


Joint  opens  .01" 


XTltiniate  strengtb. 


TESTS   OF   IRON   AND   STEEL    AND   OTHER   MATERIALS. 
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Fractured  under  plate  across  line  of  rivet  holes. 
Appearance  of  metal  fibrous,  with  slight  granulation  in  vicinity  of 
punched  holes. 

Maximum  loads  an  joint, 

PonndB  per  sq.  inob. 

Tensile  stress  on  gross  section  of  plate M).  050 

Tensile  stress  on  net  section  of  plate 35. 150 

Compressive  stress  on  bearing  surface  of  rivets 46.690 

Shearing  stress  on  rivets 36.TB0 

IRON  PLATE,  BUTT  JOINTS. 

No.  764. — I"  Iron  Plate.    Joint  L  . 


T 


] 


I 


^ 


i 


•^  JO.  ya€^a€^. 


^  Jy'0?t'  -u^^UiP, 


\i"  iron  rivets. 

Punched  holes :  Punch,  |" ;  die,  \i'\ 

Square  inoheib 

Gross  sectional  area  of  plate 3.97 

Net  sectional  area  of  plate 2. 42 

Bearing  sarface  of  rivets 1.55 

Shearing  area  of  rivets 4.42 


Loads  ftp* 
plied. 

Sloiifl:atioii 
in  10  mches. 

PermaDent 
set. 

Bemarks. 

Poundt. 

5.000 

10,000 

20,000 

30.000 

35.000 

5.000 

40,00u 

45,000 

50,000 

55,000 

00.000 

65,000 

70.000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

110,000 

112.200 

Inch, 

0. 

0. 

.0008 
.0020 
.0028 

Inch. 

Ultimate  strength. 

.0008 

.0030 
.0088 
.0040 
.0061 
.0075 
.0090 
.0102 
.0112 
.0126 
.0140 
.0150 
.0168 
.0190 
.03 

Fractxired  plate  across  line  of  rivet  holes. 


24  TESTS   OF   IRON   AND   STEEL   AND   OTHER   BIATERIALS. 


Maximum  load$  an  jaimii. 

Pounds  per  sq.  ineh. 

Tensile  etreM  on  gross  section  of  plate 28.260 

Tensile  stress  on  net  section  of  plate 46.360 

OompressiYe  stress  on  bearing  sorface  of  rivets 72.  390 

Shearing  stress  on  rivets 25.380 

Efficiency  of  jointi  59.9  per  cent. 

No.  766.— I''  Iron  Plate.    Joint  L  . . 


f^'jh\ 


1 


•^    -    10.    ^mt^eti' 


iC:::. ^C:x 


^m^^ 


TroH'  -wtUtt, 


W'  iron  rivets. 

Ponched  holes :  Pnnch,  f^';  die,  i|. 

Square  Inches. 

Gross  sectional  area  of  plate. . .*. 3. 94 

Net  sectional  area  of  plate 2.40 

Bearing  surface  of  rivets 1.54 

Shearing  area  of  rivets 4.42 


LomU  ap- 
plied. 

Elonsation 
inlOmohea. 

Permaoent 
set. 

Bemarks. 

6,000 

.     10.000 

20,000 

80,000 

85.000 

5,000 

85,000 

40.000 

50,000 

60,000 

70.000 

80.000 

85.000 

90,000 

95,000 

100,000 

110,000 

112,500 

0. 

.0008 
.0009 
.0020 
.0027 

Inch. 

Ultimate  strength. 

.0005 

.0027 
.0081 
.0049 
.0069 
.0091 
.0117 
.0180 
.0149 
.0166 
.0190 
.021 

Fractnred  plate  across  line  of  rivet  holes. 


TESTS  OF  IRON  AND  STEEL  AND  OTHEB  UATERIALS. 
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Maximum  loads  on  Joint, 

Pounds  per  sq.  inch. 

Tensile  stress  on  gross  section  of  plate 28.560 

Tensile  stress  on  net  section  of  plate 46.875 

Compressive  stress  on  bearing  surface  of  rivets 73.050 

Shearing  stress  on  rivets 25.450 

Efficiency  of  joint,  60.5  per  cent. 

No.  768,— i"  IBON  Plate.    Joint  D  . 


i^i^ 


;l 


.2 


1 


•*-  JO  yeeuy^. 


R^^ 


Irm%n/elt»* 


^        Sf 


¥*  iron  rivets. 

Punched  holes :  Punch,  H" ;  die,  H". 

Bqusre  inohss 

<^08S  sectional  area  of  plate 4.81 

Net  sectional  area  of  plate 2.75 

Bearing  surface  of  rivets 2.06 

Shearing  area  of  rivets 5.18 


Loads  ftp- 
pUed. 

Elongfttlon  in 

10  UlObM. 

Permanent 
set. 

Bemarks. 

Pounds. 

5.000 

10.000 

20.000 

30,000 

35,000 

5,000 

85,000 

40,000 

50,000 

00,000 

70,000 

80,000 

90.000 

100.000 

110,000 

120,000 

125,500 

127,600 

0. 
.0003 

Inck, 

• 

Snftpping  sounds. 
Ultimate  strength. 

.0018 
.0021 
.0020 
.0026 
.0050 
.0072 
.0095 
.0110 
.0130 
.0150 
.0176 
.022 

.'0002'"* 

Fractured  plate  across  line  of  rivet  holes. 

Metal  fibrous  ramellar  with  an  occasional  granular  spot  near  punched 
holes. 
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Maximum  loads  on  joint. 

Pounds  per  sq.  inch. 

Tensile  stress  on  gross  section  of  plate 26,530 

Tensile  stress  on  net  section  of  plate 46.400 

CompressiYe  stress  on  bearing  sar£Ace  of  rivets 61.940 

Shearing. stress  on  rivets 24.630 

No.  769.— i''  Iron  Plate.    Joint  D  . . 


T 


X 


T 


^ 

N 


1 


♦-  JO.  yetufted. 


^    Irofp  i4Wltf 


^  iron  rivets. 

Punched  holes:  Punch,  \%"'y  die,  ff'^ 

Square  in^es. 

Gross  sectional  area  of  plate 4.77 

Net  sectional  area  of  plate 2.73 

Bearing  surface  of  rivets 2.04 

Shearing  area  of  rivets 5.18 


Lo*d«  ap- 
plied. 

EloDKfttioii  in 
10  uicbee. 

Pennuient 
set. 

Remarks. 

Fcunda. 
6,000 
10,000 
20.000 
80,000 
86.000 
5,000 
85,000 
40,000 
50.000 
60,000 
70,000 
80,000 
00,000 

100,000 
5.000 
10.000 
26.000 
80.000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 

125,050 

InOi. 

0. 

.0007 
.0016 
.0028 
.0020 

IfUh. 

\ 

ft 

Ultimate  strength. 

.0002 

.0020 
.0036 
.0060 
.0080 
.0100 
.0120 
.0141 
.0200 

.0107 

.0110 
.0120 
.0130 
.0140 
.0150 
.0160 
.0170 
.0181 
.0192 

.............. 

Fractured  plate  across  line  of  rivet  holes. 

Metal  fibrous,  lamellar,  granular  lines,  and  at  punched  holes. 


TESTS  OF  IBON  AJUD  STEEL  AND   OTHEB  MATEBULS. 
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Maximum  loads  on  joint,  * 

PonndB  per  tq.  inch. 

Tensile  Btress  on  gross  aeotlon  of  plate 26.400 

Tensile  stress  on  net  section  of  plate 46.140 

Compressiye  stress  on  bearing  surface  of  rivets 61.740 

stress  on  rivets 24.310 

No.  772. — I''  IBON  Platb.    Joint  D  . 


X 


i 


T 


i 


Wgaugtd* 


L 


"IronweUi, 


V  iron  rivets,  hand-driyen. 

Pmiched  holes:  Punch,  liV''?  die,  lA''- 

Square  inohes. 

Gross  sectional  area  of  plate 6.38 

Net  sectional  area  of  plate 3.68 

Bearing  surface  of  rivets 2.70 

Shearing  area  of  rivets 7.06 


Loedi  ap- 
pUecL 

Elongatioii  in 
lOuiohee. 

Permanent 
set 

Poiindf. 

5,000 

10,000 

20,000 

80,000 

85.000 

6,000 

40,000 

60,000 

80,000 

70,000 

80,000 

IN),  000 

100,000 

U0.000 

120.000 

180.000 

140.000 

150,000 

180,000 

182.000 

Oi 

.0001 
.0006 
.0014 
.0018 

Indh, 

Snapping  sonncU. 
Ultimate  strength. 

.0004 

.0021 
.0080 
.0041 
.0068 
.0080 
.0080 
.0100 
.0118 
.0188 
.0168 

Fractured  plate  across  line  of  rivet  holes. 
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TESTS   OF   IRON   AND   STEEL  AND   OTHER  MATERIALS. 


Maximum  loads  an  joint 

Poundt  per  sq.  inch. 

Tensile  stress  on  gross  section  of  plate 25.530 

Tensile  stress  on  net  section  of  plate 44.260 

Compressive  stress  on  bearing  sarface  of  rivets  60.330 

Shearing  stress  on  rivets 23.010 

No,  773. — I''  Iron  Plate.    Joint  D  .  . 


T 


i 


tO^gOBuy^ 


^M^ 


7 


iTQnumtts. 


1"  iron  rivets,  hand-driven. 

Ponched  holes:  Punch,  1^"]  die,  l-f^". 

Square  inchec 

Oross  sectional  area  of  plate 6.45 

Net  sectional  area  of  plate 3.73 

Bearing  surface  of  rivets 2.72 

Shearing  area  of  rivets 7.08 


LomU  mp- 
pUed. 

10  mcbee. 

Permeaeiit 
set 

Bemerlu. 

Poundt. 

6.000 

10,000 

90,000 

80,000 

85,000 

5,000 

86,000 

40,000 

50.000 

00,000 

70,000 

5.000 

70,000 

80,000 

00.000 

100,000 

110,000 

120,000 

180,000 

140.000 

150,000 

167.080 

Inch, 
0. 

.0001 
.0008 
.0011 
.0016 

.0016 
.0020 
.0026 
.0080 
.0041 

Inch, 

Ultimete  strength. 

0. 

.***«••••«•••. 

.0006 

.0041 

.0000 

.0079 

.0008 

.0120 

.0141 

.0180 

.08« 

.07 

Fractured  plate  across  line  of  rivet  holes. 

Metal  fibrous,  lamellar,  with  slight  granulation  at  sides  of  punched 
holes. 
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Maximum  loads  on  Joint, 

PoandB  per  aq.  inch. 

Tensile  streMon  groesBeotion  of  plate 24.490 

Tensile  stiess  on  net  section  of  plate 42.350 

CompreesiYe  stress  on  bearing  surface  of  rivets 58.080 

Shearing  stress  on  rivets 22.310 

No.  776.— I''  Ibon  Plate.    Joint  D  . 


^M^3yi> 


Ji 


X 


« 


I 

X 


••—  20  yau^etZ.  — * 


c 


^'WrvfVMJudU^ 


1^'  iron  rivets,  hand-driven. 

Punched  holes:  Punch,  lff"{dxe,  1^". 

Square  inches. 

Gross  sectional  area  of  plate 7.98 

Net  sectional  area  of  plate 4.58 

Bearing  surface  of  rivets 3.40 

Shearing  area  of  rivets 8.86 


Loftds  ftp- 
plied. 


Elonsation  in 
10  mohes. 


Foundt. 

6,000 

10,000 

20,000 

90,000 

85,000 

5,000 

35,000 

40,000 

50,000 

60.000 

70,000 

5.000 

70,000 

90,000 

90,000 

100.000 

110.000 

1^0,000 

180,000 

140.000 

150,000 

160,000 

170,000 

180,000 

190,000 

193,800 


Intk. 
0. 

.0001 
.0006 
.0010 
.0012 


.0012 
.0016 
.0020 
.0028 
.0081 


.0031 

.0040 

.0051 

.0080 

.0100 

.0128 

.0150 

.0175 

.0200 

.0244) 

.06 

.08 

.09ft 


Permftnent 
set. 


Inch, 


0. 


.0003 


Benuurks. 


Snapping  sound, 
intimate  strength. 
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TESTS   OF   IRON   AND   STEEL   AND   OTHER  MATERIALS. 


Fractared  plate  A  across  line  of  rivet  holes. 

Metal  granular  at  one  end  section  and  slight  grannlation  next  rivet 
holes ;  otiierwise  flbroas. 

Maximum  loada  on  joint. 

PoundB  i>er  sq.  inch. 

Tensile  stress  on  gross  section  of  plate 24.290 

Tensile  stress  on  net  section  of  plate 42,310 

Compressive  stress  on  bearing  surface  of  rivets 57.000 

Shearing  stress  on  rivets 21.870 

No.  777.— I''  Iron  Plate.    Joint  D  .  . 


I  ^ 


I 


T 
I 

I 

I 
I 
I 


I 

I 
I 
I 

A' 


iO"  gau^f€A, 


c 


^Qlran^ioMa, 


xy  iron  rivets,  hand-driven. 

Pnnched  holes :  Punch,  1^'' ;  die,  1^'^ 

Square  inches. 

Gross  sectional  area  of  plate 8.15 

Net  sectional  area  of  plate 4.68 

Bearing  surface  of  rivets 3.47 

Shearing  area  of  rivets 8.86 


LoAdisp* 
pUed. 

Bloomtion  in 
10  inohes. 

Permanent 
set. 

Bemarka. 

FvMmdM. 

Jfidb. 

JnoA. 

5,000 

0. 

10,000 

0. 

30,000 

.0010 

60,000 

.0026 

70,000 

.0040 

5,000 
70.000 

,0008 

.0040 

80,000 

.0060 

00.000 

.00«1 

100.000 

.0076 

110,000 

.0068 

•  120,000 

.0100 

180.000 

.0120 

140,000 

.0130 

^50,000 

.0161 

160,000 

.0171 

170,000 

.0210 

180,000 

.06 

190,000 

.08i 

190,200 

Ultimate  atrength. 

TESTS   OF   IRON   AND   STEEL   AND    OTHER   MATERIALS. 
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Fractared  plate  B  across  line  of  rivet  holes. 

Metal  fibroas  with  slight  granulation.    Slightly  granular  next  rivet 
holes. 

Maximum  londa  on  joint, 

Ponnda  per  sq.  inch. 

Tensile  stress  on  gross  section  of  plate 24.073 

Tensile  stress  on  net  section  of  plate 41.920 

Compressiye  stress  on  bearing  surface  of  rivets 56.540 

Shearing  stress  on  rivets 22.140 

STEEL  PLATE,  LAP  JOINTS. 

No.  4420.— f'  Steel  Plate.    Joint  M  . 


T 


2 


i 


WfgoMjgBA. 


T 


5! 


1 


zx^ 


\^ 


7? 


2T40 


y  iron  rivets,  hand-driven. 
Punched  holes:  Punch,  U^'j  die,  J'^ 


Gross  sectional  area  of  npper  plate 
Net  sectional  area  of  npper  plate... 

Bearing  surface  of  riyets 

8hearing^area  of  rivets 


Squire  inehes. 

3.96 

2.05 

1.91 

3.11 


Losdt  sp- 
pUed. 

Elongatioii  in 
10  mohes. 

Pennftneiit 
set 

Remarks. 

Poundi. 

5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
35,000 

5,000 
89,000 
88.000 
40.000 
42.000 
44.000 
46,000 
48.000 
50,000 

5,000 
52.000 
54.000 
50  000 
58,000 

Inch, 
0. 

.0010 
.0020 
.0081 
.0042 
.0000 
.0071 

Inch. 

.0014 

.0078 
.0088 
.0091 
.0100 
.0110 
.0117 
.0128 
.0185 

.'6i47*'"* 

.0167 
.0166 
.0178 

.0050 
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TESTS   OF  IBON  AND   STEEL  AND   OTHER  MATERIALS. 


Loads  KD- 
plied. 

Elonntioii  In 
10  inches. 

Permanent 
set. 

Bemarks. 

Pounds. 

62,000 

64,000 

66.000 

68,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

85.000 

90.000 

95.000 

100,000 

106,000 

110,000 

115,000 

120,000 

125,000 

125,600 

Inch. 
.0204 
.0218 
.0235 
.0249 
.0266 
.0285 
.0805 
.0848 
.0448 
.052 
.07 
.08 
.10 
.18 
.14 
.17 
.19 
.22 
.27 

Inch, 

Joint  open  ".  OL 
Ultimate  strength. 

• 

..•••••••..*•. 

Sheared  foar  rivets.    Fractnred  upper  plate  across  two  sections. 
Appearance  of  fractured  steel  fine  granular.     Elongation  of  rivet 
holes,  under  plate,  ^^05;  upper  plate,^  '^05. 

M€tximuin  loads  on  joint. 

Pounds  per  sq.  inoh. 

Tensile  stress  on  gross  section  of  plate 31.720 

Tensile  stress  on  net  section  of  plate 61. 270 

Compressive  stress  on  bearing  surface  of  rivets 65.760 

Shearing  stress  on  rivets 40.390 

No.  4427. — I''  Steel  Plate.    Joint  M  .  . 


i 


ffe^ 


2.yo 


^'  iron  rivets,  hand-driven. 
Punched  holes :  Punch,  f  J" ;  die,  J. 

Square  inohee. 

Gross  sectional  area  of  upper  plate 3.94 

Net  sectional  area  of  upper  plate ^....  2.04 

Bearing  surface  of  rivets 1.90 

Shearing  area  of  rivets 3. 11^ 
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IxMidsap- 
pUed. 


Poundt, 

5,000 

10,000 

15.000 

30.000 

25,000 

30,000 

35,000 

5.000 

36,000 

88,000 

40,000 

42,000 

44.000 

4«.000 

48,000 

50,000 

5.000 

52,000 

54.000 

56.000 

58.000 

60,000 

62,000 

64.000 

66,000 

68,000 

70.000 

72.000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

IN),  000 

M.000 

100,000 

105,000 

110,000 

115,000 

118,200 

120,000 

124,100 


Elonntioii  in    Permuieiit 
10  mehe*.    i         wt. 


Ineh, 

0. 

.0016 
.0020 
.0041 
.0057 
.0070 
.0085 


.0086 
.0002 
.0101 
.0110 
.0121 
.0181 
.0145 
.0160 


.0175 

.0100 

.0207 

.0220 

.0280 

.0245 

.0258 

.0273 

.0290 

.0308 

.0328 

.0350 

.0380 

.0418 

.0460 

.0630 

.0680 

.065 

.07 

.00 

.11 

.14 

.16 

.10 

.21 

.23 


Inch. 


0000 


.0060 


Bemarks. 


Joint  opens  peroopUbly. 


Ultimato  strength. 


Sheared  six  rivets. 

Elongation  of  rivet  holes,  npper  plate,  about  ''.07;  under  plate,  ".06. 

Maximum  load§  an  joint 

Pounds  per  sq.  inch. 

Tensile  fttreaa  OD  gross  section  of  plate 31,500 

Tensile  stress  on  net  section  of  plate^ ■, 60,830 

Compressive  stress  on  bearing  snrface  of  rivets 65,320 

Shearing  stress  on  rivets 39,900 

a  Ex.  5 3 
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TESTS   OF  ISOK  AND  STEEL  AND   OTHER  BIATERIALS. 


Ko.  4430.— i  STEEL  Plate.    Joint  AAA. 


s 


<^ 


W'  iron  rivets,  hand-driven. 
Punched  holes :  Punch,  V ;  die,  l^V^^ 


Gro68  sectional  area  of  plate 
Net  seotional  area  of  plate. .. 
Bearing  surface  of  rivets.... 
Shearing  area  of  rivets 


Sqnsre  inchM. 

5.02 

2.43 

2.59 

3.93 


Losds  mp- 
plied. 

nonntUm  in 
10  mohes. 

PermMifliit 
set. 

Bemsrlu. 

Pounds. 
5.000 
10.000 
16.000 
20.000 
25.000 
80.000 
86.000 
88.000 
40,000 
42.008 
44.000 
46.000 
48.000 
60.000 
5.000 
88.000 
54,000 
66.000 
68.000 
66.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.01)0 
76.000 
78,000 
80.000 
82,000 
84.000 
86.lK>0 
88.000 
Oti.OOO 
95.000 
100.000 
105  »M) 
115.500 

Inek. 
0. 

.0008 
.0010 
.0018 
.0028 
.0086 

Ineh. 

tt 

.0060 
.0066 
.0071 
.0081 
.0000 
.0100 
.0110 

.0046 

.0121 

.0132 

.0160 

.0165 

.0181 

.0200 

.0212 

.0238 

.0285 

.0288 

.0811 

.0340 

.0370 

.0408 

.0448 

.0405 

.0546 

.0632 

.•)708 

.0778 

.09 

.11 

.13 

*'" 

Joint  op«n  "01 

ft 

Ultimate  strength. 

1                   { 
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Fractared  upper  plate  across  first  and  second  sections  from  edge: 
fractored  lower  plate  across  third  section,  shearing  oat  piece*  Sheared 
one  rivet. 

Appearance  of  fractures  in  steel  plate  granular,  ranting  from  rivet 
holes. 

Fractured  in  detail,  beginning  at  Edge  A  under  105,000  lbs.  tension. 

Maximum  load»  onJaiMt. 

Pofindt  per  tq.  inofe. 

Tensile  streason  gross  section  of  plate 33,010 

Tensile  stress  on  net  section  of  plate 47,530 

Compressive  stress  on  bearing  surface  of  riTets... 44,560 

*  Shearing  stress  on  rivets • •....  29,390 

No.  4431.— i^'  Stbel  Plate.    Joint  A  A  A  •  • 


T 


S 


S 


T 


1> 


•iSb  > 


^'  iron  rivetSf  hand-driven. 
Panched  holes:  Punch,  T';  die,  liV'^« 

Square  ineheSi 

Gross  sectional  area  of  apper  plate 5.05 

Net  sectional  area  of  upper  plate 3.45 

Bearing  surface  of  rivets 3*60 

Shearing  area  of  rivets 3.9S 
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IXWdlAD- 

pltod. 

SknigstlofD  In 
lOuohM. 

FemiAiMBt 

Mt. 

ScmArks. 

Fnmib. 

6,000 

10,000 

15.000 

20,000 

26,000 

80,000 

86,000 

6,000 

60,000 

5^000 

60,000 

62,000 

64,000 

66^000 

68.000 

70,000 

72,000 

74.000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

95,000 

100,000 

106.000 

110,000 

116,000 

120,000 

122,100 

Inch, 

a 

.0010 
.6012 
.0020 
.0080 
.0040 
.0051 

Inek. 

Joint  opena  perceptibly. 
Ultimate  atrength. 

.0009 

.0112 
.0142 
.0178 
.QJ06 
.0216 
.0288 
.0860 
.0288 
.0818 
.0846 
0.0376 
.0418 
.0465 
.0508 
.0562 
.0630 
.0690 
.0760 
.09 
.U 
.18 
.16 
.18 
.22 

Fractured  suddenly  with  loud  report^  across  line  of  rivet  holes  in 
upper  plate.    Appearance  granular,  radiating  from  rivet  holes. 
No  contraction  of  area. 


MtuUmum^^loadt  on  joint, 

Poonda  per  aq.  ijiob. 

Tensile  streeson  groos  seotion  of  plate 24. 180 

TenBile  strees  on  net  section  of  plate 49.640 

Compreseiye  stress  on  bearing  sarfaoe  of  rivets 46.960 

Shearing  stress  on  rivets 31.070 
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STEEL  PLATE  BUTT  JOINTS. 


No.  766. — I"  Steel  Plate.    Joint  L  . 


••—         10^ yoouged^. 


J 


fffSteet  weU9. 


\^"  iron  rivets. 

Punched  boles:  Panoh,  f;  die,  fi'^ 

Sqiure  ^oheiw 

Grow  sectional  area  of  plate 3.61 

Net  sectional  area  of  plate 3.  SO 

Bearing  snrface  of  rivets 1.41 

Shearing  area  of  rivets 4.49 


Loads  ftp- 
plied. 

Slongation  in 
UO&ohes. 

Pemuuieiit 

set 

pMMUif. 

6,000 

10,000 

20,000 

80,000 

86^000 

6^000 

86,000 

40,000 

60,000 

80.000 

70.000 

80,000 

86,000 

90,000 

89,000 

100,000 

110,000 

120,000 

180,000 

188,100 

0. 

.0006 
.0018 
.0028 
.0086 

JfiM. 

Ultimate  ttnnfth. 

. 

.0006 

.0085 

.0041 

.0060 

.0100 

.0126 

.0161 

.0168 

.0182 

.0206 

.0238  . 

.04 

.08 

.80 

Fractured  plate  across  Une  of  rivets. 
Silky  firactares;  metal  weU  drawn  down. 


88 


TESTS  OF  mON  AND  STEEL  AND  OTHEB  1IATARIAL8. 


PvoBda  p«r  aq.  teeh. 

Teuile  streM  on  groit  Motion  of  jpUte 38.340 

Tensile  stTMi  on  net  eection  of  pfate €8.770 

CompreadTe  street  on  bearing  sniflMe  of  riveta • 97.940 

Bheanng  street  on  riTete 31.240 


Efficiency  of  jointi  71.7  per  cent. 


II 

1 


Ko.  767. — I"  Stbki.  Plate.   Joint  L.  . 


*-  lO'yaii^ed^, 


<MMN 


ifsStrntu/eUt. 


W'  iron  rivets. 

Punched  holes:  Panch,  %"]  die,  \^". 


Gioee  eeotionAl  area  of  ph^te, 
Net  sectional  area  of  plate.., 
Bearing  snrflMe  of  xiTets .... 
Shearing  area  of  rivets 


8q:aAie  iaobM. 

3.68 

9.84 

1.44 

4.42 


IXWdSAD- 

pltod. 

Bloogatlon  in 
lOmohet. 

FennuMiit 
set 

Bemiirkt. 

5,000 

10,000 

20,000 

80,000 

85,000 

5,000 

85.000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

180,000 

187,100 

• 

Intk, 

a 

.0008 
.0020 
.0081 
.0040 

.*ooi6"'* 

.0050 

.0068 

.0085 

.0110 

.SUM 

.0170 

.0220 

.05 

.10 

.85 

InOL 

• 

.0006 

Fractured  plate  across  line  of  rivet  holes,  two  sections  shearing^out. 
Fractures  silky;  metal  well  drawn  down. 
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Maxtmum  load*  on  joM. 

Poniida  per  iq.  ineh. 

Tensile  streM  on  groMSMtion  of  plate ST-Seo 

TeiiaUe*ta«M  on  net  section  of  plate 61.21& 

Compreaaive  strees  on  bearing  surface  of  rivets 96.210 

Bhearing  stress  on  rivets 31.030 

EflBciency  of  joint,  69.8  per  cent. 

No.  770. — i"  Steel  Plate.    Joint  D  . 


<2^lM 


T 


J 


I 


i 


T 


I 


I 


'—        10,  yau^ed. 


m^ 


tSteA'w6U8, 


^"  steel  rivets. 

Panched  holes:  Panoh,  \"\  die,  \-h". 

Square  inohM. 

OioM  8ectioiial  area  of  plate 4.89 

Net  sectional  area  of  plate 2.39 

Bearing  ■nrfaoe  of  riTets ^ 2.57 

Shearing  area  of  rivets «••• 7.85 


Loads  ftp- 
plied. 

KkmntioD  in 
10  mchee. 

Fermaaent 
Bet. 

Remerke. 

Pe«ful«. 

6,000 

10,000 

20,000 

80,000 

85.000 

5,000 

85,000 

40,000 

46^000 

60,000 

66^000 

60,000 

65,000 

70,000 

76,000 

80,000 

90,000 

100,000 

110,000 

120,000 

180,000 

140,000 

160,000 

169,900 

0. 
.0006 

.0017 
.0080 
.0089 

.'ooil""* 

.0063 

.0064 

.0070 

.0078 

.0081 

.0090 

.0098 

.0106    ' 

.0110 

.0122 

.0138 

.0155 

.0180 

.0220 

.08 

.06 

Jfidk. 

.••••a. ...•.•• 

.0011 

• 
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TESTS   OF   IBON   AND   STEEL   AND   OTHER   MATERIALS. 


Fractured  suddenly  across  line  of  rivet  holes.    Appearance  granular, 
radiating  from  rivet  holes. 

Mojcimwn  loitdt  on  joint 

Poanda  p«r  iq.  inch. 

Tensile  stress  on  gross  section  of  plate 32.690 

Tensile  stress  on  net  section  of  plate 68.920 

Compressive  stress  on  bearing  surface  of  rivets 62.220 

Shnaring  stress  on  rivets 20.370 

No.  771. — i'^  Steel  Plate.    Joint  D  . . 


<^^-'^^' 


^ 

5 


.§ 


^ 


i 


W'  steel  rivets. 

runched  holes:  Punch,  1'^;  die,  l-eY'. 

tSqaare  inohes. 

Qross  sectional  area  of  plate 4.96 

Net  sectional  area  of  plate 2.34 

Bearing  surface  of  rivets 2.62 

Shearing  area  of  rivets 7.85 


Loftds  Ap- 
plied. 

Elonntion  in 
10  mohes. 

Femumeiit 
tet 

Remarks. 

Poundt, 

5,000 

10,000 

20,000 

80,000 

35.000 

5,000 

85.000 

40,000 

50.000 

00.000 

70,000 

80,000 

90,000 

100,000 

110,000 

130,000 

180,000 

140,000 

150.000 

150,100 

Inch. 
0. 

.0002 
.0011 
.0020 
.0028 

."ooie"*' 

.0030 
.0048 
.0068 
.0080 
.0008 
.0110 
.0125 
.0141 
.0158 
#02 
.04 
.05 

Inch. 

Ultimate  strength. 

.0005 

.....;.  ......  .. 

•  ••••«  ••• m^ •  •  • 
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Fractured  across  line  of  rivet  holes.    The  two  middle  and  two  out- 
side  sections,  fine  granular  fractures,  radiating  from  rivet  holes. 
Two  sections,  second  and  fifth,  silky,  with  metal  well  drawn  down. 

MaxiMMm  loadi  &n  joint, 

Ptfimdt  p«r  M|.  inoh. 

Tensile  stress  on  gross  section  of  plate ^  31.470 

Tensile  strees  on  net  section  of  plate 66.710 

Compressiye  stress  on  bearing  surface  of  rivets 59.580 

Shearing  stress  on  rivets ^ 19.890 

No.  774.— §''  Steel  Plate.    Joint  D.  . 


^     ^  J^ 


X 

I 


i 


1"  steel  rivets,  hand-driven.  ^ 

Punched  holes:  Ponch,  li^";  die,  l-^''- 

Square  inehe*. 

OroM  sectional  area  of  plate 5.91 

Ket  sectional  area  of  plate ^ 3.16 

Bearing  syrf^ce  of  rivets 3.75 

Shearing  area  of  rivets... 7.08 


Loadisp. 
plied. 


ElongatioB  In 
10  uiohee. 


PottiuU. 

5,(M0 

10,000 

20,000 

30,000 

S5.000 

S,000 

35,000 

40,000 

50.000 

00,000 

70.000 

5,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

190,000 

170,000 

lgO,000 

190,000 

199,500 


Inch, 

0. 

0. 

.0007 
.0011 
.0016 


.0016 
.0090 
.0028 
.0038 
.0054 


.0055 

.0073 

.0090 

.0110 

.0125 

.0141 

.0160 

.02i 

.08 

.04 

.08 

.11* 

.20 


Permanent 
set. 


Indi. 


Bemsrks. 


0. 


.0013 


mtimste  strength. 
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TESTS  OF  IBON  AND  STEEL  AND  OTHER  MATERIALS. 


Plates  firactared  at  A  and  B,  the  fractures  extending  towards  the 
center  of  the  specimen. 

Strains  continued  till  Plate  B  was  fractured  across  its  width,  the 
metal  shearing  out  in  front  of  rivet  holes ;  and  in  three  sections,  failing 
by  tension.    Appearance,  silky ;  metal  well  drawn  down. 

Maximum  loadi  an  jifint. 

Founds  per  tq.  inch. 

Tensile  stress  on  gross  section  of  plate 33.2r)0 

Tensile  stress  on  net  section  of  plate 62. 18(i 

CompressiTe  stress  on  bearing  sorface  of  rivets 71.450 

Shearing  stress  on  rivets 27.750 

No.  775. — I''  Steel  Plate.    Joint  D  . . 


\ 


X 

•1 


T 


I 


1 


—  lO.ycBt^eel.  -* 


^^.^w,,,^^ 


V*  Steel  rivets,  hand-driven. 

Punched  holes :  Punch,  1-|^'' ;  die,  1^^'. 

Sqosre  inches. 

Qross  sectional  area  of  plate 5.91 

Net  sectional  area  of  plate 3.16 

Bearing  surface  of  rivets « 2.75 

Shearing  area  of  rivets 7.08 
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LOftdS  AD- 

Flied. 

SlongtttSoD  in 
lOlaohM. 

PemaaeBt 

Mt. 

Remarka. 

Pounds. 

6,000 

10,000 

20.000 

20.000 

86,000 

6,000 

26.000 

40,000 

50.000 

60,000 

70.000 

6,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

120,000 

140,006 

160,000 

160,000 

170,000 

180,000 

190.000 

197,800 

Inch, 
0. 

.0001 

.0006 

.6017 
.0020 

•  ••  •  •  •              ■  •  •  •  • 

.0020 
.0026 
.0026 
.0042 
.0062 

Inch, 

0. 

.0009 

.6008 

.0066 

.0060 

.0096 

.0112 

.0120 

.0158 

.0182 

.0221 

.06 

.051 

.10 

.20 

Fractured  plate  B.  First  and  third  sections  have  silky  appearance ; 
metal  well  drawn  down.  Second  section  tore  out  front  of  rivets.  Foarth 
and  fifth  sections  broke  square  off  with  granular  fhMOture  radiating 
from  rivet  holes. 

MaoBfrnuM  loadi  an  joint. 

Poviidt  par  aq.  laob. 

Toiaile  ttTMt  on  1(1008  aeotion  of  plate' 33,470 

TeniUa  nUtm  on  net  section  ofplate 62,500 

CompreodTe  itresi  on  bearing  snrfaoe  of  riveto 71,930 

Sheuing  stress  on  rivetB 87,940 

No.  778. — i"  Stebl  Plate.    Joint  D  •  • 


<3f'^^- 


T 


^ 

< 


T 


I 


i 


••-  JCty€Ui^^€i^  -^ 


Ji'lMtel  W0U9. 


1^"  Steel  rivets,  hand-driven. 
Punched  holes :  Punch,  1^*' ;  die,  1)V'« 


f 
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TESTS  OF  IRON  AND  STEEL  AND  OTHER  MATERIALS. 


Square  inches. 

Gross  sectional  area  of  plate « 7.39 

Net  sectional  area  of  plate 3.76 

Bearing  surface  of  rivets , 3.63 

Shearing  area  of  rivets 8.86 


Loads  ftp- 
pUed. 

Elonntion  in 
10  mohes. 

Permanent 
set. 

Remarks. 

Ptmndi. 

^ooo 

10,000 

80,000 

50.000 

70,000 

150,000 

160,000 

170,000 

180,000 

100,000 

200,000 

305,500 

Jneh, 

0. 
.0001 
.0011 
.0020 
.0050 

:St 

.05 
.05 
.051 
.07 

Ineh. 

Ultimate  strength. 

Fractured  plate  B  across  line  of  rivet  holes. 
Oranalar  appearance  radiating  from  rivet  holes. 

• 

Mtueimum  hade  on  joint. 

Founds  per  sq.  inch. 

Tensile  stress  on  grosssection  of  plate S7,S10 

Tensile  stress  on  net  section  of  plate 64,650 

Compressive  stress  on  bearing  sorface  of  rivets 56,610 

Shearing  stress  on  rivets  .'. 23,190 

No.  779. — I''  Steel  Plate.    Joint  D  • . 


lO^yau^ed.         — ► 


^'i^teal  -weUa. 


Xy  steel  rivets,  hand-driven. 

Panched  holes:  Panch,  ^-h''^  ^^'^i  ^h"* 
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SquAre  inches. 

GroM  sectional  area  of  plate 7.37 

Net  sectional  area  of  plate 3.74 

Bearing  sorface  of  rivets ^ 3.63 

Shearing  area  of  rivets 8.86 


LoAds  ap- 
plied. 

£lonc»ti<m  in 
10  inches. 

Peimsnent 
set. 

Benuirks. 

Pound*, 

5,000 

10,000 

aO,Ot)0 

50.000 

70,000 

5.000 

70,000 

80,000 

90.000 

100.000 

110,000 

120,000 

130,000 

140,000 

150.000 

100.000 

170  000 

Inch. 

0. 

0. 

.0007 
.0020 
.0081 

Inch, 

• 

Ultimate  strength. 

.0008  " 

.oosi 

.0039 

.0049 

.0001 

.0080 

.0095 

.0110 

.0128 

.0143 

.0163 

.02 

.03 

.031 

.00 

180.000 

190,000 

200,000 
202,700 

Fractured  plate  B  across  line  of  rivet  holes. 
Granular  appearance  radiating  from  rivet  boles. 

Maximum  loads  on  joint. 

Poinds  per  sq.  inch. 

Tensile  stress  on  gross  section  of  plate 2^,500 

TcMisile  stress  on  net  section  of  plate 54,200 

Compressive  stress  on  bearing  sarface  of  rivets ;...... 55,840 

Shearing  stress  on  rivets • 22,880 


46         TESTS   OF   IBON   AND   8TB2L   AND   OTHEB   UATERIAIA 
8  b. 
TABULATION  OF  SINGLE -StTETED  LAP'JOINTS. 

IBOV  PLAT  I.  ' 

[Tfcl  fltini  t»  hMTj  l>r«il  tjT»  InillfU  tli»  ntnnw  nf  (fclhirt     Wbw  dUbnot  Und  of  taeton 


J»' 


^^^TOIS 


f'tnm  plaU j 


^©"@r@i©-©J 


TABULATION  OF  SINGLE-RIVETED  BUTT-JOINTS. 

IBOM  FLATK. 


©-@-@-@^ 


(Q)  ©  CC^  ©  © 
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Sb. 

TABULATION  OF  SINGLE-RIYITED  JiAP-JOINTS. 

IfiOK  FLATS, 
oodured  in  the  Moie  Joint,  it  ii  indiented  \iff  employing  hoATior  t3rpe  in  moro  thnn  one  ooliunn.] 


Size  end  kind  of  liTete 
endholee. 


U'' iron  riTete ) 

I"  panelled  holee  ..  > 


H'' iron  TiTete \ 

t^pimehedholee...  > 


f^ironriTeU. ) 
i''  ponched  bolee..  > 


r'ironriTOte ) 

if  ponehed boles..  ) 


SeotlooiJ 

Men 
of  plnte. 


I 


i 


i 


o 
a 


i 


OQ 


Sq.in.  Sq.in.  8q,in, 


4.M 


4.06 


4.75 


4.75 


2.20 


2.29 


2.71 


2.71 


L77 


Sq.in, 


2.97 


1.77 


2.97 


104 


2.60 


"  m 


47,180 


47,  IM 


44,615 


2.04 


2.50 


44.615 


IffeTlmnm  loede  on  Joint,  peande  per 
eqaereinoh. 


8^' 
II 


22,170 


28,180 


20.840 


20,050 


e 

n 


|8  . 
Ill 


39,SO« 


41, 


3ft,«9« 


3«,19« 


50,850 


58,060 


47,850 


46,600 


g 

I 


1.710 


85,170 


87,800 


86.780 


e 

8 


Pr.eL 


47.0 


40.0 


45.6 


44.0 


TABULATION  OF  SINOLERIVETED  BUTT-JOINTS. 

ntON  PLATE. 


i' 


l^ironriTete 

ponohed  bolee  .. 


8.07 


^"  iron  rirete \   jt  <u 

i"  poncbed  bolee  . .  )    ^'  ^ 


2.42 


2.40 


L55 


4.42 


1. 54     4. 42 


47,180 


47.180 


28.260 


28,550 


46,3«« 


4«,8y« 


72.880 


78.060 


25,380 


25.450 


50.0 


60.5 


48  TE8TB  OP  IRON  ANU   STKE1>  AND  OTHEB  UATER1AL8. 

TABULATION  OF  SINGLE-KIVETED  BUTT- JOINTS-Con tinned. 

.  IKOK  PLATE-ContlBud. 


rnut. 

#^-0^@' 

©i)©@©' 

«—           j#*            -. 

^ 

-©-€> 

^ 

« 

© 

©@ 

© 

*- 

M.M' 

TABULATION  OF  SINGLE- RIVETED  LAPJOINTS. 

STBEL  PLATS. 


@©@@ 


TESTS   OF  IRON   AND   STEEL   AND    OTHER   MATERIALS.         49 

TABULATION  OF  SINGLE-RIVETED  BUTT-JOINTS— Continued. 

IRON  PLATE~-€oxitiiiiied. 


Sectional 

area 
of  plate. 


Size  and  kind  of  xiTets 
and  holes. 


J'  iron  rivets 

{f  punched  holes 


f "  iJTon  xiTets 

If  punched  holes 


1 


1"  htm  riTsts } 

l^a"  punched  holes.  > 


1"  iron  rirets 

1^"  panched  holes 


fO 


^ 
o 

^ 


s 

t 

o 

I 

a 

OB 

ts 


jS 


e 

h 


iS^.tn.  iSgf.in.  ^f.in.  iSg.t'n. 


f 
4.81 


4.77 


8.38 


:}  ^^ 


1^' iron  riTets I 

l^'f  panched  holes.  > 


1  J''  iron  rivets 

1^^'  panched  holes 


■J 


7.96 


8.15 


2.75 


2.73 


3.68 


3.73 


2.06 


2.04 


2.70 


2.72 


4.58 


4.68 


3.40 


8.47 


5.18 


5.18 


7.08 


7.08 


&86 


&86 


44.615 


44,615 


44,635 


44,635 


46,600 


46,500 


Haximom  loads  on  loint,  pounds  per 
square  inch. 


is 

fl  a 

.2.2 
•  ■«• 

a  "■ 

H 


26,530 


aS 

e 

i| 


4«,400 


26,400 


25,580 


4«,140 


24,490 


24,200 


24,078 


49,3ffO 


49,310 


41,990 


0.0  o 


61,940 


61,740 


60,330 


58,080 


57,000 


56,540 


TABULATION  OF  SINGLE-RIVETED  LAP-JOINTS. 

STEEL  PLATE. 


o 


& 


24,630 


24,810 


28,010 


22,810 


21,870 


22,140 


I 


Pt,  ct. 


50.4 


50.2 


57.2 


54.0 


52.1 


51.7 


f  iron  rivets 

it"  punched  holes 


} 


3.96 

2.05 

1.91 

3.11 

53,330 

31,720 

«i,9ro 

65,760 

40,390 

59.5 


S.  Ex.  5 4 
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TABULATION  OF  SINGLE-RIVETED  LAP-JOINTS— Continued. 

STEEL  PLATE— Continued. 
[KoTl.— The  flgoree  in  Urger  type  indicate  the  manner  of  failure.    When  different  kind  of  fract- 


i 

o 

I 

i 


U27 


4430 


4431 


Jg 

a 

I 

Q 


Jtt  •  • 


< 


AAA.      < 


AAA..     < 


Style  of  Joint 


"TspHJsr 


'v    J 


'^J> 


IrS^ 


Thickness  of  plate  and 
kind  of  metal 


i"  steel  plate J 


i"  steel  plat« i 


'i"  steel  plate i 


TABULATION  OF  SINGLE-RIVETED  BUTT^OINTS. 

STEEL  PLATE— Continued. 


766 


767 


770 


771 


L. 


L.. 


D. 


D.. 


J"  steel  plate 


>  i"  steel  plate 


i"  steel  plate 


t"  steel  plate 5 
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TABULATION  OF  SINGLE-RIVETED  LAP-JOINTS— Continaed. 


STEEL  PLATE-Continaed. 
lire  occurred  in  the  same  joint  it  is  indicated  by  employing  larger  type  in  more  than  one  colamu.] 


Sixe  and  hind  of  riveta 
and  holes. 


Sectional 

area 
of  plate. 


5 

X 

o 


g 


5 

> 

•c 


i 

a 


GO 


I 


_  o 

IB 

Is. 

if 


MaTJmam  loads  on  Joint,  pounds 
square  inch. 


per 


0. 

o  o 
^  S 

O  9 

11 


a  a 

u 
II 


§ 


a  a 


f"  iron  rivets \ 

^"  punched  holes  .  > 


ffMronriTets... 
1"  punched  holee 


ft"  iron  rivets  . . . 
1"  pnnohed  holes 


Sq.in.^ Sq.in.  Sq.in.  Sq.in. 


3.M 


5.02 


ft.  05 


2.04 


2.43 


2.45 


1.00 


2.50 


2.00 


3.11 


3.03 


3.03 


53,330 


57,215 


57,215 


31,500 


23,000 


00,830 


47,530 


24, 180    49,840 


65,320 


44,500 


46,000 


i 

• 

a 

► 

o 

■c  • 

a 

o 

o 

>k 

M 

e 

3 

8 

P4 

•Si 

wt 

ti 

J 

c 

n 

30,0OO 


90,300 


31,070 


Pr.ct 


50.1 


40.2 


42.3 


TABULATION  OF  SINGLE-RIVETED  BUTT-JOINTS. 

STEEL  PLATE— Continued. 


4^'' iron  rivets } 

f"  pnnohed  holes  ..  > 


ff' iron  rivets ] 

i"  punched  holes  . .  > 


li'' st«el  rivets \ 

I''  punched  holes  . .  > 


^"  ateel  rivets I 

1"  punched  holes  ..  5 


3.61 


3.68 


4.89 


4.06 


2.20 


2.24 


2.32 


2.34 


L41 


L44 


2.57 


2.62 


4.42 


4.42 


7.85 


7.85 


53.330 


53,380 


57,215 


38,240 


37,260 


32,600 


69,rro 


or,04o 


61,910  05,91O 


68,01>0 


57,215     31,470 


06,  no 


62,220 


10,580 


81,240 


81,020 


20,370 


10,890 


71.7 


60.8 


57.1 


55.0 
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TABULATION  OF  SINGLE-RIVETED  BUTT-JOINTS— Contiiiued. 

8TSSL  PLATE— Continued. 
[NOTB. — Tbe  figures  in  Uurger  tjpe  indicate  the  manner  of  failare.    When  different  kind  of  frmct 


z 


774 


775 


778 


779 


I 


D. 


D.. 


D. 


D.. 


Style  of  Joint 


Thickness  of  pUte  and 
kind  of  metaL 


^r  steel  plate i 


I"  steel  plate i 


^f' steel  ylate f 


^f' steel  plate j 
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TABULATION  OF  SINGLE-RIVETED  BUTT-JOINTS— Continued. 

STEEL  PLATS— Continaed. 
ure  oocnired  in  tlieMUlM  Joint  it  is  indicated  by  employing  larger  type  in  more  than  one  c<4anuLj 


Site  nad  kind  of  rlreti 
nndbolee. 


of  plate. 


I 


Sq.in, 


r'atMlriTota ) 

1^  piancbed  bolea  .  5 

1''  atcel  rlTOta \ 

l^"  pvBohed  bolea  .  5 

1^' staal  rivets \ 

1^"  ponebed  boles  > 

1^'  a««el  rivets. . . . .  } 
I'f^'  pfnnehed  boles  > 


5.91 


5.91 


7.89 


7.W 


4< 


g 


Sq.iii.  Sq.in. 


8.16 


2.76 


I 


s 


Sq.in. 


7.08 


8.16 


2.76 


7.08 


8.76 


8.63 


8.86 


8.74 


8.63 


8.86 


4^ 


I- 


52,446 


IfsTimnm  loads  on  ioint,  pounds  per 
square  incb. 


**  e 

li 


33.290 


52,445 


83,470 


61,546 


27.810 


51,546 


27.500 


^1 

O 

83 


«a,i8« 


«a.s9« 


«4,«a* 


e  B  ^ 


ri,449 


ri,93o 


65.610 


M,9e# 


65,840 


► 
X 

g 

ts 


s 


27,750 


27,940 


23,190 


22,810 


a 


Fr.eL 


63.4 


63.8 


54.0 


63.4 
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3  a. 

COMPRESSION  OF  3"   X   3"  WROUGHT-IRON 

This  series  embraces  the  tests  of  daplicate  bars  of  3''  x  3"  iron,  in 
lengths  from  10  to  60  diameters,  having  pin  ends  of  1^^'  diameter.    • 

Bars  \i^ith  one  pin  end  and  flat  end,  bars  with  two  flat  ends  30  and  40 
diameters  long,  also  bars  pin  ended  40  diameters  long,  in  which  the 
diameters  of  the  pins  were  varied  from  J"  to  2J''. 

The  iron  was  branded  "Catasaqua,"  and  was  snpposed  to  be  of  uni- 
form quality  throughout. 

Tensile  tests  are  recorded  in  the  Eeport  of  Tests,  1882,  pages  206-208. 

The  following  is  a  synopsis  of  these  results : 


N«. 

of  tMt 

DimenaioDS. 

Sectional 

^« 

i_  ^j    11  .1^ 

intimate  ten 

• 

Elonga- 
tion in  20 
inches. 

Elonga- 
tion in  50 
es. 

Width. 

Thickness. 

....                JDilKBHO  1IIIU1'* 

area.      i 

1 

sile  strength. 

321 
322 
323 

Inehtt. 
3.00 
3.03 
3.00 

Inehti. 
2.00 
2.96 
3.00 

Sq.  inehet.    Lbe.  per  tq.  in. 
6. 00              24.  aaa 

Lbt.per»q.\n, 
51,600 
50,446 
49,555 

Per  cttU. 
21.5 
21.5 

PereenL 

a97 
9.00 

25,640 
21.780 

22.7 

CoDtraction  of  area. 

liodnlns  of  elasticity. 

Appearance  of  fracture. 

1 

Fibrous. 

Granalar. 

Per  cent. 
31.3 
28.6 
33.3 

28. 170, 000 
^,  970, 000 
29,  760, 000 

1 

Per  c^nt. 
60 
40 
45 

Ptr  cent, 
40 
60 
55 

Before  testing  the  compression  bars  were  straightened  in  a  screw 
press.  Those  with  pin  ends  were  placed  in  the  testing-machine  with  the 
pins  Tertical.  Bars  of  18  diameters  and  longer  were  counter- weigh  ted 
at  the  middle  by  a  weight  of  half  the  weight  of  the  bar. 

The  compressions  and  sets  were  determined  within  the  gauged  length, 
by  measurements  taken  with  a  screw  micrometer  graduated  to  thou- 
sandths of  an  inch,  and  by  estimation  readings  taken  to  a  tenth  of  a 
graduation,  or  ruhru"- 

The  measuring  instrument  rested  on  the  upper  surface  of  the  bar  and 
in  the  plane  of  the  pins. 

Deflections  were  measured  at  the  middle  of  the  specimens.  For  this 
purpose  an  arm  carrying  a  pointer  was  clamped  to  the  bar,  and  the 
movement  of  the  bar  indicated  by  the  pointer  moving  across  the  face  of 
dial.  Movements  upwards  and  horizontally  from  the  experimenter,  are 
given  plus  signs,  while  downward  deflections,  and  toward  the  experi- 
menter in  a  horizontal  direction,  are  given  minus  signs. 

The  pressure  was  gradually  increased  till  the  highest  load  was  reached 
the  bar  was  capable  of  sustaining,  which  was  recorded  as  the  ultimate 
strength. 

The  behavior  of  the  bars  was  noted  after  the  maximum  loads  had 
been  passed,  and  the  pressures  were  falling  off. 

In  a  number  of  cases,  after  the  deflections  had  reached  a  considerable 
amount,  ordinates  were  measured  showing  the  curves  of  flexure  the  bars 
had  assumed  under  pressure. 

Bars  of  the  same  length,  and  having  the  same  kinds  of  pin  ends,  dis- 
played variations  in  ultimate  resistance,  which  were  attributed  to  initial 
strains  in  the  material  tested,  which  annealing  would  assist  to  correct. 


^^^^^4/t6^.^-t-*>TX  ^^  ^  X  <J    /fVrt^L.^/^>f^     ^!W>t/x-^Wt<^ 


(^^^^teJut^     -t^  ^^9*^   -irs^oA^^-^^ax^^ 


9 


I 


» • 


I     <r 


^ 


UJ 

c/S 
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These  results,  and  those  obtained  with  bnilt  colamns,  suggest  the 
need  of  such  an  examination  of  the  material  while  under  compression 
stress  as  shall  reveal  the  true  causes  of  failure  in  order  to  determine  the 
relative  influence  of  process  of  manufacture,  workmanship,  and  form  of 
cross-section  on  the  ultimate  strength  of  the  material. 

The  increased  resistance  obtained  by  the  use  of  larger  pins  is  indi- 
cated in  the  experiments  with  pins  from  J"  to  2^*'  diameter. 

The  behavior  of  long  specimens,  after  the  maximum  load  was  passed, 
is  deserving  of  notice.  When  the  lateral  deflection  had  reached  a  cer- 
tain amount  (varying  with  the  length  of  specimens)  sudden  springing 
would  occur;  the  resistance  of  the  post  at  the  time  dropping  in  some 
cases  fifty  per  cent. 

The  low  transverse  strength  which  these  long  posts  have,  and  the 
serious  injary  which  results  from  their  deflection,  make  it  appear  that, 
practically  considered,  long  posts,  such  as  are  found  to  fail  suddenly, 
are  not  so  safe  as  their  maximum  resistance  alone  would  indicate;  mak- 
ing it  prudent  in  certain  cases  to  employ  a  larger  factor  of  safety  as  the 
length  of  column  increases. 

Chemical  analy8i$, 

[Made  by  Capt.  John  Pitman,  U.  8.  A.] 

SUicon 0.084 

Phosphorns 0.220  or  0.221 

Salphar 0.048 

Manganese .218 

Copper .054 

Cobalt , .027 

Nickel .039 

Combined  carbon ;..  0.014  or  0.009 

Graphite 0.039 

Total  carbon 0.053  or  0.048 

Arsenic 0.037 

Slag,  Ac 1.68 

Silica 0.11 

No.  4378. 

(Tested  with  two  pin  ends.) 

Lengthy  center  to  center,  of  li"  pins,  30". 

Length  over  all,  29".72. 

Weight,  72  pounds. 

Not  counter-weighted. 

Sectional  area  (2'^96  horizontal  x  2''.97  vertical),  8.79  square  inches. 


Loads  ap- 

• 

Compres- 
sioD  sets. ' 

Deflectioni. 

Remarks. 

pned.            |wt«|»»«ro»iwu. 

Horixontal.    Vertical. 

p 

Pounds. 

1.000 

10.000 

20,000 

30,  too 

40,000 

50.000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

Inch. 

Inch. 

Jneh. 
0. 
0. 
0. 

Jneh. 

0.      . 
0. 
-.001 

1 

.......... 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1 

• 

Scale  starts  oil  in  front  of 

130.000 
140.000 

pins. 

1 

» 
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Loada  ftp- 
pUed. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Bemarks. 

Horizontal.    Vertical. 

Poundt. 
150,000 
160.000 
170,000 
180,000 
190,000 
200,000 
210,000 
220,000 
230.000 
235.000 
240,000 
945,000 
248,400 

235,000 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.004 
.08 
.16 
.25 
.88 

.70 

Inch, 

Ultimate  strength  =  28. 260 
poands  per  square  incn. 

Load  and  deflections  taken 
as  pressors  fell 

0. 

0. 

0. 

0. 

-.01 
-.04 
-.05 
-.05 
-.05 

-.05 

No.  4379. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1  J"  pins,  30". 

Length  over  all,  29".72. 

Weight,  72  poands. 

Not  counter-weighted. 

Sectional  area  (2^.99  horizontal  x  2'^98  vertical),  8.91  square  inches. 


Loads  ap* 
plied. 

Compression. 

Compres- 
sion sets. 

Deflectiona 

Remarks. 

Horizontal. 

Vertical. 

Poundt. 

1,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80.000 

90,000 

100,000 

110, 000 

120,000 

180,000 

140,000 

150,000 

'     160,000 

170,600 

180,000 

190,000 

200,000 

210.000 

220,000 

230,000 

,    240,000 

245.000 

250,000 

255.000 

260,000 

265.000 

270,000 

•.     275,000 

•    278,000 

285,000 

• 

Inch. 

Inch. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 
0. 

2: 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.001 

• 

Scale  starts  oflf  in  front  of 
pins. 

« 

Ultimate  strength  =31.090 
poands  per  sqnare  inch. 

o: 

0. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
•    0. 
0. 
0. 
0. 
0. 
0. 
0. 
0., 
0. 
0. 

D. 

C       0. 
{     -.31 
—.34 

. 

•••••••••• 

.01 

• 

1 

•  ou 

• 

.02 
.03 
.04 
.04 

# 

0 

• 

\ 
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Failed  by  horizontal  deflection  perpendicular  to  the  axis  of  the  pins. 
After  passing  the  maximum  load  the  pressure  fell  off  to  279,000  pounds, 
which  it  recovered  from  and  increased  to  284,000  pounds.  This  behavior 
was  repeated  when  the  horizontal  deflection  had  reached  — ^'.55 ;  the 
load  fell  off  gradually,  the  deflection  increasing  at  a  more  rapid  rate; 
the  sx)ecimen  showing  no  further  indications  of  recovering  strength. 

No.  4376. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  IJ"  pins,  42";  over  all,  41".71. 

Grauged  length,  25". 

Weight,  lOlJ  pounds. 

Not  counter- weighted. 

Sectional  area  (2^.98  horizontal  x  2''.99  vertical),  8.91  square  inches. 


Loads  ftp- 
pUed. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Bemarks. 

HorizontaL 

Vertical. 

Founds. 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 

1,000 

eo.ooo 

70,000 

80.000 

90,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140,000 

150,000 

1.000 

ieo,ooo 

170,000 
180,000 
100,000 
300.000 
1,000 
210.000 
220.000 
280,000 
232,100 

200,000 
170,000 

Inch. 

0. 

.0025 
.0041 
.0053 
.0064 
.0076 

Inch. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
-.01 

Inch. 

0. 

—.01 
-.01 
—.01 
—.01 

0. 

-.01 
-.OU 
— .Ol{ 

—  oil 

— .Ol{ 

0. 

-.OIJ 
—  OIJ 
-.02 
—.02 
—.02 

0. 

-.02 
-.OU 
— .OU 
-.Oil 
— .OlP 

0. 
-.OU 

—  oil 

-.Ol{ 

• 

Scale  starts  off  in  front  of 
pins. 

• 

• 

Ultimate  strength =26,060 
poandsper  square  inch. 

0. 

.0085 
.0005 
.0105 
.0114 
.0123 

0. 

.0130 
.0139 
.0145 
.0154 
.0160 

-.0002 

.'oio?'" 

.0175 
.0180 
.0186 
.0200 

0. 

0. 
-.01 

.0215 
.0227 
.0263 

-.02 

-  .66 
-LIO 

—.07     \ 

~.  10                *«  ni*Aa«nrA  M\.                        1 

' .     1 

Deflected  gradually  without  sudden  springing. 


«• 


•  '    w 


» 4 


u- 
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Ko.  4377. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  ly  pins,  42''. 

Length  over  all,  41".72. 

Gauged  length,  26". 

Weight,  101  pounds. 

Not  counter- weighted. 

Sectional  area  (2".98  horizontal  x  2".97  vertical),  8.85  square  inches. 


Loads  ap* 
pUed. 

CompreMion. 

Compres- 
sion aeU. 

DeflectioDS. 

Remarks. 

HorizoDtal. 

Vertical. 

Pounds. 

1,000 

10.000 

20.000 

30,000 

40.000 

60.000 

1.000 

60.000 

70.000 

80.000 

90,000 

100,000 

1,000 

110,000 

120.000 

130.000 

140.000 

150.000 

1,000 

160.000 

170.000 

180,000 

190.000 

200,000 

1,000 

210,000 

220,000 

230.000 

235.000 

240.000 

245.000 

250,000 

1,000 

255,000 

260,000 

265,000 

267,900 

260,000 
240.000 

Inch. 

0. 

.0015 
.0029 
.0040 
.0050 
.0060 

Inch. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
(        .02 

(        .20 

.39 
.65 

Inch. 

0. 

0. 
-.001 
—.01 
—.01 
—.01 

0. 

-.01* 
-.01 
—.01 
—.01 
—.01 

0. 
-.OU 

—  oil 

— .OU 
— .OU 
—.014 
— .00} 
—.01 
—.01 

• 

Scale  starts  off  in  front  of 
pins. 

Ultimate  strenfi^th  =  30.270 

ponnds  per  square  inch. 
Sustained    maximum    load 

till  these  deflections  were 

reached. 
Loads  and  deflections  taken 

as  pressure  felL 

0. 

.0071 
.0081 
.0090 
.0101 
.0111 

0. 

.0120 
.0131 
.0140 
.0149 
.0159 

0. 

.0167 
.0175 
.0183 
.0190 
.0200 

—.01 
—.01 
—.01 
—.00 
—.01 
—.01 
—.01 
-.01 

■ 

0. 

.0210 
.0220 
.0231 
.0240 
.0250 
.0260 
.0275 

—.02 
—.02 
—.02 
—.01 
—.02 
—.02 
—.03 
—.03 

—.20 

-.21 
—.20 

.0027 

".0289 
.0308 
.0835 

Deiiected  gradually  without  sudden  springing. 
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r~"^_f^fj 


Shaded  portion  of  sketch  shows  the  part  of  the  bar  having  scale  dis- 
turbed by  compression  on  bearing  surface  of  1  J"  pins. 

No.  4374. 

(Tested  with  two  pin  ends.) 

liength,  center  to  center,  of  1  J''  pins,  53''.99. 

liength  over  all,  53''.72. 

Ganged  length,  25'^ 

TVeight,  131J  pounds. 

Counter-weight  at  middle^  65  pounds. 

Sectional  area  (2".98  horizontal  x  2".99  vertical)  8.91  square  inches 


Loads  ap- 
plied. 


1.000 
10.000 
20.000 
30,000 
40,000 
50,000 

1,000 

eo.ooo 

70,000 

80,000 

90.000 

100,000 

1,000 
110.000 
120,000 
130,000 
140,000 
150,000 

1,000 
160.000 
170,000 
180,000 
190,000 
200,000 

1,000 
210.000 
220,000 
230,000 
234,550 

200.000 
100,000 


Compression. 


Comprres- 
sion  sets. 


Inch. 

0. 

.0008 
.0025 
.0036 
.0045 
.0056 


Inch. 


0. 


.ooe? 

.0075 
.0085 
.OOM 
.0103 


.0111 
.0120 
.0129 
.0137 
.0145 


.0152 
.0159 
.0165 
.0170 
.0176 


.0183 
.0190 
.0198 


0. 


—.0002 
0. 


—.0005 


Deflections. 

Horizontal. 

Vertical. 

Inch. 

Inch. 

0. 

0. 

0. 

6. 

0. 
0. 

—.004 

— .oo| 

0. 

.01 

0. 

—.01 

0. 

0. 

0. 

—.01 

0. 

—.01 

0. 

—.01 

0. 

—.01 

0. 

—.01 

0. 

0. 

0. 

—.01 

0. 

—.01 

0. 

—.01 

0. 

—.01 

0. 

—.01 

0. 

0. 

0. 

—.004 

0. 

— ^  ooS 

0. 

— .  OOf 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

+.00* 

0. 

.01 

—.02 

.02 

—.06 

.04 

—.60 

.07? 

.10  5 

—.97 

Remarks. 


Scale  starts  off  in  front  of 
pins. 


Ultimate  strength  s  26,320 
pounds  per  square  inch. 

Loads  and  deflections  taken 
as  pressnre  felL 


Deflected  gradually  without  sudden  springing. 
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52  TESTS   OF   IBON  AND   STEEL   AND   OTHER  MATERIALS. 


TABULATION  OF  SINGLE-RIVETED  BUTT-JOINTS—Continued. 

STEEL  PLATE— CoDtinned. 
[NOTS.— The  figures  In  larger  tjpe  indicate  the  manner  of  failure.    When  different  kind  of  fract 


1^ 

o 

§ 


774 


775 


778 


779 


I 


I 


D. 


D.. 


D. 


D. 


Style  of  Joint 


Thickness  of  plate  and 
kind  of  metaL 


^f  steel  plate i 


f' steel  plate 5 


►f  steel  ylate J 


^1"  steel  plAte | 


TESTS  OP  IKON  AND  STEEL  AND  OTHER  MATERIALS. 

No.  4372. 
(Tested  with  two  pin  ends.) 
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Length,  center  to  center,  of  ly  pins,  59'^98. 

Length  over  all,  SO^'.TO. 

Ganged  length,  50'^ 

Weight,  146  i)ound8. 

Gonnter- weight  at  middle,  73  pounds. 

Sectional  area  (2''.96  horizontal  x  3''  vertical),  8.88  square  inches. 


Loads  tm- 

Compiession. 

Compret- 
sionaets. 

Deflections. 

Bemarks. 

plied. 

Horixontal. 

Verticia. 

Pounds, 

1,000 

10,000 

20,000 

30,000 

40,000 

50.000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140.000 

150,000 

1,000 

160,000 

170,000 

180,000 

190,000 

200,000 

1,000 

210,000 

220,000 

230,000 

233,660 

no,  000 

Inch, 

0. 

.0050 
.0085 
.0110 
.0134 
.0155 

Insh. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.001 

Ineh. 
0. 
-.01 

-.ou 
—.oil 

—  ou 
—.oil 

0. 

-.ou 
—.oil 

— wOlt 

— .Ol{ 

—.oil 

0. 

-.ou 
— .ou 

—  oil 
— .ou 
— .ou 

+.00} 

-.01 

-.01 

— wOl 

-001 

0. 
-KOI 

0. 

0. 

-.004 
-.08 

-.01 

Scale  st»rt<off  hv  in  ftont 
of.  pins. 

Tntimate  strength  ~  26, 310 
pounds  per  square  inch. 

Load  and  deflections  when 
test  was  discontinued. 

0. 

.0171 
.0190 
.0210 
.0230 
.0249 

0. 

.0268 
.0286 
.0308 
.0325 
.0344 

0. 

.0861 
.0381 
.0399 
.0420 
.0440 

'.ooio'" 

'  "'.0465"" 
.0490 
.0528 

.03 
.09 

.90 

• 

Deflected  gradually  without  sudden  springing. 
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TESTS   OF   IRON  AND   STEEL   AND    OTHER   MATERIALS. 


No.  4373. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  IJ''  pins,  59".98. 

Length  over  all,  59".68. 

Ganged  length,  60''. 

Weight,  145J  pounds. 

Ooonter- weight  at  middle,  73  pounds. 

Sectional  area  (2''.9S  horizontal  x  2''.99  vertical),  8.91  square  inches. 


Loads  m- 
plied. 

Compres* 
sion. 

Conpres- 
sion  set*. 

Deflections. 

Bemarks. 

HoiisoDtsL 

VerUoal. 

Poundi. 

1,000 

10,000 

20,000 

80.000 

40.000 

50.000 

1,000 

60,000 

70,000 

80,000 

90.000 

100.000 

1,000 

110,000 

120,000 

180,000 

140,000 

150,000 

1,000 

160.000 

170,000 

180,000 

190,000 

200,000 

1,000 

210,000 

220,000 

230,000 

287.400 

200,000 
170,000 

Inch, 
0. 

.0031 
.0057 
.0080 
.0101 
.0124 

Inch. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.04 

.60 
.89 

Inch. 
0. 

i^o4 

—.01 
—.01 

— .ou 

-sOl( 

—.oil 

—.Oil 
— w02 

0. 

-s02 
—.02 
—.02 
—.02 
—.02 

0. 

-.011 
—.01 

=.«! 

0. 
0. 
0. 

-i-.ooi 

.03 

.16   ) 
.18   5 

• 

• 

Scale  starts  oil  in  firont  of 
pins. 

Ultimate  strength  =  26,640 
ponnds  per  eqaare  inch. 

Loads  and  deflections  taken 
as  pressors  fell. 

—.0003 

.0143 
.0162 
.0182 
.0197 
.0216 

—.0005 

.0235 
.0252 
.0260 
.0285 
.0804 

**li;o6o7 

.0320 
.0334 
.0350 
.0365 
.0380 

—.0004 

.0396 
.0416 
.0440 

Deflected  gradually  without  sudden  springing. 
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No.  4370. 

(Tested  with  two  piu  ends.) 

Length,  center  to  center,  of  1^"  pins,  06^^. 

Length  over  all,  65".  74. 

Ganged  length,  5(y\ 

Weight,  161  pounds. 

Counter- weight  at  middle,  80  pounds. 

Sectional  area  (2".98  horizontal  x  2^.98  vertical),  8.88  square  inches. 


! 

Loads  ap- 
pU<Ml. 

CompreasioiL 

Comprea- 
aion  aeta. 

DeflectioDa. 

Remarka. 

HorizoDtal. 

Vertical. 

Foundt, 

1.000 

10,000 

20.000 

30,000 

40,000 

50.000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130.000 

140,000 

150,000 

1,000 

160,000 

170,000 

180,000 

190.000 

2p0,000 

1,000 

210,000 

220,000 

226.900 

165,000 

150,000 

Inch, 

0. 

.0028 
.0077 
.0110 
.0147 
.0161 

Ineh. 

Inch. 
0. 
0. 
0. 

S: 

0. 

0. 

0. 

0. 

0, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.02 
.12 
.65 
.96 

Inch. 

0. 

—.01 
—.02 
—.03 
-s03i 
-s04 

0. 
—.04 
—.04 
—.04 
—.04 
—.04 

0. 

—.03! 

^03 

—.03 

—.024 

—.02 

— w02 

—.01 

—.02 

—.02 

—.04 

—.07 

—.09 

Scale  aUrfca  off  bar  in  front  of 
pina. 

Ultimate  atrength  -  25,550 
poonda  per  aqoare  inch. 

"*0002 

.0179 
.0200 
.0219 
.0237 
.0256 

.0003 

.0271 
.0288 
.0306 
.0321 
.0338 

.0004 

.0349"* 

.0365 
.0373 
.0387 
.0401 

.0006 

.0419 
.0446 

/......••. 

Increased  the  deflections  after  passing  the  mazimam  load  without 
sadden  springing. 


64  TESTS   OF   IRON   AND   STEEL   AND    OTHER  MATERIALS. 

No.  4371. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1  J"  pins,  W. 

Length  over  all,  66''.73. 

Ganged  length,  5(K'. 

Weight,  160J  pounds. 

Counter- weight  at  middle,  80  pounds. 

Sectional  area  (2".97  horizontal  x  2".98  vertical),  8.85  square  inches. 


Loads  ap- 
plied. 

CompiessloD. 

^Comprea- 

Deflectiona. 

Bemarka. 

aionseta. 

HorizoDtaL 

Vertical. 

Pounds, 

1,000 

10,000 

20,000 

30,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110, 000 

120,600 

130,000 

140,000 

150,000 

1,000 

160,000 

170, 000 

180,000 

190.000 

200,000 

1,000 

210,000 

220.000 

224,000 

165,000 

Inch. 

0. 

.0040 
.0080 
.0113 
.0140 
.0160 

Inch. 

Inch, 
0. 
0. 
0. 

a 

0^ 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

a 

-.01 
-.011 
-.02 
—.02 
-.02* 
0. 
—.03 

0. 

.0180 

.0199 

—  S      ,                                                        1 

.0217 
.0233 
.0251 

—.03 
—.03 
— ^03 

Scale  starts  off  bar  in  front  of 
pins. 

intimate  8treDgtli=25, 810 
pounds  per  square  inch. 

-.0005 

0.                   0. 

.0267" 

.0284 
.0300 
.0311 
.0325 

0. 

-.03 

— .oa 

—.03 
—.03 
-.02 

0. 

-.02 
-.01 
-.OOi 

0. 

0. 

0. 

+.001 
.01 
.01 

0. 

0. 

0. 

0. 

0. 

0. 

-.01 
-.01 
-.02 
-.02 
-.03 

0. 

-.04 
-.06 
-.12 
-.85 

.••••».... 

-.0009 

.0835 
.0345     • 
.0852 
.0355 
.0364 

•  •••••  •  ••• 

-.0010 

.0376 
.0389 

• 

Failed  by  horizontal  deflection  perpendicular  to  the  axis  of  the  pins. 
Increased  the  deflection  to  .^'85  without  sudden  springing. 
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No.  4368. 


(Tested  with  two  pin  ends.) 

Ijength,  center  to  center,  of  IJ''  pins,  71".98. 

Ijength  over  all,  71".73. 

Ganged  length,  50". 

Weight,  175  ponnds. 

Oonnter- weight  at  middle,  87  ponnds. 

Sectional  area  (2''.97  horizontal  x  2'^97  vertical),  8.82  square  inches. 


liOfldsap* 
plied. 


P<mnd§. 

1,000 

10,000 

20,000 

80,000 

40,000 

60,000 

1,000 

00,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140,000 

150,000 

1,000 

100,000 

170,000 

180,000 

190,000 

200,000 

1,000 

220,000 

230,000 

240,000 

240,800 

DoAeoted 

100,000 


Compresakm. 

Compres- 
sion Mta. 

Deflections. 

Horizontal. 

Vertical. 

Inch, 

0. 

.0027 
.0001 
.0080 
.0112 
.0135 

Inch. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch, 

0. 
— .OOA 
— .OlJ 
—.02 
—.03 
—.03 

0. 
—.03 
—.02* 
—.02 
—.02 
— .02| 

a 

—.03 
—.03 
—.03 
—.03 
—.03 
0. 
—.03 
—.03 
-.03 
-.02 
—.02 
—.001 
—.02 
-.02 
-.03 
—.08 

.0155 
.0179 
.0194 
.0215 
.0234 

, 

0. 

.0252 
.0273 
.0291 
.0309 
.0328 

a 

.0841 
.0300 
.0377 
.0892 
.0407 

0. 
0. 
0. 
0. 
0. 

—  .02 

—  .08 

.0000 

.0447 
.0408 
.0826 

without  sadden  springing. 


—1.00 


—.20 


Hemarks. 


Scale  started  off  Imt  infrontof 
pins. 


Ultimate  strength  =27,900 
ponnds  per  sqaare  inch. 

Load  andaefleciions  when 
test  was  discontinned. 


S.  Ex.6 5 


66   TEsra  of  ihon  and  steel  and  othbs  matebials. 

ITo.  4369. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^''  pina,  71'^98. 

Length  over  all,  7r'.78. 

Ganged  length,  W. 

Weight,  175^  pounds. 

Counter-weight  at  middle,  87  pounds. 

Sectional  area  (2'^97  horizontal  x  2"M  vertical),  8.85  square  inches. 


LoftdCAp- 

Compx«Mioii. 

ComprM- 
•ionteto. 

DefleottoDS. 

BeaoArlLB. 

Iilied. 

HorisontoL 

VertioaL 

Pounds, 

1,000 

10,000 

20,000 

80,000 

40,000 

60,000 

1,000 

60.000 

70,000 

80,000 

80,000 

100,000 

1,000 

110,000 

120,000 

180,000 

140,000 

160,000 

1,000 

160,000 

170,000 

180.000 

180.000 

200,000 

1,000 

210,000 

220,000 

280,000 

1,000 

285^060 

220,000 

Inch, 

0. 

.0017 
.0089 
.0066 
.0076 
.0086 

.'oiii'" 

.0184 
.0161 
.0171 
.0180 

A  8W^p* 

/imA. 
0. 
0. 
0. 
0. 
8. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
.01 

.02 
.14 

ilMA. 

0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

!:•* 

—.01 

— wOl 

—.01 

— wOl 
— wOl 

a 

—.01 
—.01 
—  02 
0. 

>-.04 
—.40 

.Scale  lUrted  off  bar  in  frontof 
pin*. 

Ultimate  ■trangths:  28,86 
pounds  per  square  inch. 

.0001 

•  •  •  •  m^  •  •  •  • 

.0002 

.0208 
."0229 
.0248 
.0267 
.0288 

.0002 

.0824 
.0339 
.0360 
.0882 
.m04 

\0008 

.0483 
.0466 
.0608 
......t 

.0066 

Failed  by  deflecting  downward  parallel 
mum  bend  14t"  from  the  middle. 
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Ko.  4367. 

(Tested  with  two  pin  ends.) 

Iiength,  center  to  center,  of  1}^^  pins,  78^^03. 

Iiength  over  all,  11" M. 

Oanged  length  W. 

Weight,  190  pounds. 

Gonnter- weight  at  middle,  96  pounds. 

Sectional  area  (2f'M  horisontal  x  3'^01  vertical),  8.91  square  inches. 


Loads  ap- 

pUad. 

CompveMioii. 

Comprea- 
■tontett. 

DefleotUmt. 

Bamarkt. 

HoriaontaL 

VertioaL 

1,000 

10,000 

20,000 

80,000 

40,000 

50.000 

1,000 

60,000 

70.000 

80,000 

80,000 

100,000 

1,000 

110.000 

120,000 

130,000 

140,000 

150,000 

1,000 

160,000 

170.000 

180,000 

180,000 

200,000 

1,000 

210,000 

220,000 

280^000 

288^780 

0. 

.0048 
.0076 
.0100 
.0125 
.0145 

Intik, 

a 

0. 

a 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

-.01 
'      0.01 

0.01 

0.01 

0. 

-.01 
-.01 
—.01 
— .  01 

0. 

0. 

0. 

Jim*. 

0. 

-.08 
-.08 
-.04 
-.04 
-.04 

0. 

-.05 
— wOO 
-^05 
—.05 
-^05 

0. 

-.05 
-.04 
-^04 
—.04 
—.04 

0. 

-.04 
-.04 
-.08 
-^03 
—.08 

-2* 

—.08 
—.03 
-.02 
-.08 

1 

• 

Soale  staita  off  bar  in  front 
of  plna.. 

Ultimata  strength  s:2&800 

.0004 

.0161 
.0180 
.0200 
.0220 
.0240 

.0004 

.0258 
.0277 
.0285 
.08U 
.0334 

.0008 

.0850 
.0867 
.OftM 
.0400 
.0418 

.0006 

.0486 
.0458 
.0188 

.02 
.10 

When  the  horizontal  deflection  reached  '^50  the  m^y^Dpietiit.  increased 
rapidly,  but  without  sudden  springing,  increasing  the  horizontal  deflec- 
tion to  I'MO ;  the  load  then  sustained  was  140,000  pounds. 


c» 


TESTS  OF  IRON   AND   STEEL  AND   OTHER   MATERIALS, 


No.  4365. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1}'^  pins,  84^^ 

Length  over  all,  83''.77. 

Ganged  length,  W. 

Weight,  203  ponnds. 

Otranter- weight  at  middle,  101  pounds. 

Sectional  area  (2'^97  horizontal  x  2'^96  vertical),  8.79  square  inches. 


LoAdiap* 
plied. 

ComprM- 
donteU. 

Deflections. 

Horisontel. 

VertioftL 

PiMmtff. 

1,000 

10.000 

20^000 

80.000 

40,000 

60,000 

1,000 

80,000 

70,000 

80.000 

80.000 

100,000 

1.000 

110,000 

120,000 

180,000 

140,000 

180.000 

1,000 

180,000 

170,000 

180,000 

180,000 

200.000 

1,000 

210,000 

220,000 

228,680 

200,000 

Ineh. 
0. 
.0068 

.0084 
.0108 
.0180 
.0163 

IfUlk. 

Jnek. 
0. 
0. 

a 

0. 
0. 

a 
a 

0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
8. 
0. 
0. 

a 

.01 
.01 

a 

.08 
.08 
.17 
.60 

Inch, 

0. 

—.08 
—.06 
—.06 
—.06 
—.06 

0. 

— w06 
—.06 
—.06 
—.06 
—.06 

0. 

-.06 
—.06 
-^06 
—.06 
—.06 

0. 
-.05 
—.06 
—.04 
—.04 
-.04 

0. 

—.02 
—.01 

t 

Scale  starts  off  bar  in  front 
of  pins. 

Ultimate  strength  —  25,770 
IMmzids  per  square  inch. 

Sudden  apring  when  this  de> 
flection  was   Tcaohed,  re 
dncing   the    compressir 
strength  to  180,000  ponndse 

0. 

.0188 
..0188 
.0207 
.0226 
.0246 

0. 

-wOOOS 

.0284 
.0282 
.0801 
.0320 
.0887 

1%'0006  ' 

.0854 
.0872 
.0880 
.0406 
.0422 

-n0002 

J>440 
.0460 

TESTS   OF   IRON  AND   STEEL   AND   OTHER   MATERIALS. 
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No.  4366. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1}''  pins,  84'^ 

Length  over  all,  83".75. 

Oanged  length,  W. 

Weight,  201^  pounds. 

Oonnter- weight  at  middle,  101  ponnds. 

Sectional  area  (2'^97  horizontal  x  2"M  vertical),  8.79  square  inches. 


■ 

I 


LoAdsap- 
pUed. 


Compretsioii. 


Ineh, 
0. 


.0055 
.0076 
.0096 

.0U9 


.0140 
.0160 
.0177 
.0196 
.0216 


.0285 
.0256 
.0375 
.0295 
.0615 


.0666 
.0875 


.0435 


.0001 


Pomndt. 

1,000 

10,000 

20,000 

80,000 

40,000 

60,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

U0,000 

120,000 

180,000 

140,000 

150,000 

1,000 

160,000 

170,000 

160,000 

190,000 

900,000 

1,000 

20e,460 

180,000 

Snddm  d«fl«etilo&  which  wm  InereMed 


ComprM- 
al<maets. 


Jn<A. 


.0004 


.0028 


Defleotioiis. 


HorlsontaL 


140,000 


Inek, 

a 
a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
a 

0. 

a 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.02 
.04 
.00 
.08 


60 
LIO 


Vertical. 


Inch, 

0. 

— wOl 

—.02 
-n02 
—.08 
— w08 

0. 

—.08 
-s08 
— w08 
-^08 
—.08 

0. 

—.08 
— w08 
—.08 
-^08 
-s08 

a 

—.02 
—.02 

— wOl 

Z!oo{ 

.0 
.0 
.0 

.0 


Bemarhi. 


Scale  ftarti  off  bar  in  fr«ni 
of  pina. 


Ultimate  strength  a  28, 490 
ponnda  per  aqnare  inch. 


^0        TESTS   OF  LEtON  AND   STEEL  AND   OTHER  MATEBIALS. 

No.  4364. 

(Tested  with  tw6  pin  ends.) 

Length,  center  to  center,  of  H'^  pins,  W. 
Length  over  all,  89''.74. 
Ganged  length,  80'^ 
Weight,  220}  pounds. 
Gonnter-weight  at  middle,  110  pounds. 
.    Sectional  area  (S'^Ol  horizontal  x  2'^96  vertical),  8.88  square  inches* 


IfOftds  ap- 
plied. 


P&und9. 

1,000 

10,000 

20,000 

90,000 

40,000 

60,000 

1,000 

00,000 

70.000 

80,000 

00,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140,000 

150,000 

1,000 

160,000 

170,000 

180,000 

100.000 

200,000 

1,000 

210,000 

218.850 

180,000 


CompraMion. 


JndL 
0. 

.0022 
.0064 
.0068 
.0113 
:0145 


.0174 
.0202 
.0285 


.0880 
.0864 
.0887 
.0480 
.0468 


.0606 
.0650 
.0507 
.0644 
.0704 


ComprM- 
■lonMto. 


DefleotioDS. 


IndL 


HoriMMitaL 


.0081 


Inek, 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

a 

0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-  .01 

-  .02 

-  .04 
0. 

-  .02 

-  .06 
-1.18 


VertioAL 


Scale  Btarti  off  bar  in  front  of 
pins. 


mtimAte    itrengtli  =24., 
ponndt  i>er  aqnftre  inon, 


J 


After  passing  the  maximum  load,  pressure  was  continued,  the  post 
gradually  yielding  at  firsts  increasing  the  deflections  more  rapidly  as 
they  became  greater,  but  without  sudden  springing. 

Test  discontinued  when  the  load  had  full  to  130,000  pounds — ^the  defiec* 
tions  at  the  time  as  above  recorded. 
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No.  4363. 

(Tested  with  two  pin  ends.) 

liength,  center  to  center,  of  Ij^''  pins,  90'^ 

I^ength  over  all,  Sd^'.U. 

Gauged  length,  8(y'. 

Weight,  220  pounds. 

Counter- weight  at  middle,  110  pounds. 

Sectional  area  (2'^97  horizontal  x  2'^98  vertical),  8.85  square  inches. 


Loads  ap- 
pUed. 


Poundt. 
1,000 
10,000 
30.000 
80,000 
40.000 
50,000 
1.000 

ao.ooo 

70,000 

80,000 

90.000 

100,000 

1,000 

110,000 

120.000 

130,000 

140.000 

150,000 

1,000 

100,000 

170.000 

1BO,000 

190,000 

aoo.000 

1.000 
210,000 
220.000 
224.000 


ComprMaion. 


Inch, 

0. 

.0090 
.0187 
.0170 
.0906 
.0240 


.0271 
.0806 


.0370 
.0406 


.0435 
.0406 
.0400 
.0629 
.0660 


.0690 
.0628 
.0667 


.0785 
f0788' 


Comprea- 
sion  aeta. 


JimA. 


Defleotkma. 


Horixontal. 


.0002 


.0002 


.0019 


0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
6. 

a 
a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

t 

.01 


Load  giadnally  fUUng  ofll 

188.000     I I I  .60 

Loadfidling  oit  and  deflactiona  Inciwaaad  to 

120,000     I i I         1.38 


VertioaL 


JimA. 

0. 

-.03 
-.04 
—.04 
—.04 
-.04 

0. 

-.04 
-.04 
-w04 
-^04 

-r>04 

+  001 
—.04 
-.04 
—.04 
-^04 
.04 
-.001 
-.04 
-.04 
— w04 
—.04 
-.05 
-4-.0Oi 
-.06 
-.11 


RomarkB. 


Soalo  atarta  off  bar,  front  of 
pins. 


mtlmata  atrangth  s  25,380 
pounds  per  sqoare  inon. 


I     -.45       I  Deflected  rapidly. 


^.34 


( 
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TESTS   OF   IRON   AND   STEEL   AND    OTHER  MATERIALS. 


No.  1628. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1}''  pins,  95" £^ 

Length  over  all,  95''. 25. 

C^nged  length,  80"'. 

Weight,  230  pounds. 

Counter- weight  at  middle,  115  pounds. 

Sectional  area  (2'^95  horizontal  x  2''.95  vertical),  8.70  square  inches. 


v^'^lidL^     CompPBMloii. 


PottfuU. 

1.000 

10,000 

20,000 

80,000 

40,000 

60,000 

1,000 

00,000 

70,000 

80,000 

00,000 

100,000 

1,000 

110.000 

120,000 

180,000 

140,000 

160,000 

1,000 

160,000 

166,000 

170,000 

176,000 

180,000 

186,000 

100,000 

106,000 

200,000 

1,000 

206,000 

210,000 

216,000 

220,000 

1«000 

225,000 


0. 

.0061 
.0086 
.0120 
.0160 
.0182 


.0218 
.0242 
.0274 
.0300 


0860 


.0428 
.0467 
.0488 


.0618 
.0626 
.0640 
.0566 
.0670 
.0666 
.0001 
.0620 
.0640 


.0684 
.0710 
.0748 


0820 


Deflected  toddeiily  al. 
Springiiig  to.. 


Compree- 
aioneete. 


HorixontaL 


-.0002 


-.0004 


-.0000 


Defleotioiit. 


.0007 


0060 


JimA. 
0. 
0. 
0. 
0. 
0. 
0 
0 


06 
40 
-L70 


YertioaL 


-.18 


Ultiiiiate  strangUi  »  2^860 
ponndt  per  sqiutfe  inen. 


.1 


Scale  disturbed  in  front  of  1^"  pins. 
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(Tested  with  two  pin  ends.) 

Ijength,  center  to  center,  of  1}^'  pins,  95"M. 

liength  over  all,  95^^.25. 

Oanged  length,  80"^ 

l^eighty  2^  pounds. 

Oonnter-weight  at  middle,  116  pounds. 

Sectional  area  (2''.97  horizontal  x  2''.96  vertical),  8.79  square  inches. 


Loftda  ap- 
plied. 

CompreMion. 

Compret- 
■iimieU. 

Defleettona., 

HorlMotftL 

Yertloia. 

PoimmU. 

1.000 

10,000 

20.000 

80.000 

40,000 

60,000 

1,000 

60,000 

70,000 

80,000 

98,000 

100,000 

1,000 

110,000 

120,000 

180,000 

140,000 

160.000 

1,006 

160,000 

170,000 

175,000 

180,000 

186^000 

190,  ooa 

196,000 

200,000 

1.000 

206.000 

210,000 
213,100 

Inch. 

a 

.0060 
.0119 
.0160 
.0196 
.0280 

Inch. 

Inch. 
0. 
0. 
0. 
0. 
0. 

.OOi 
0. 

.01 
.01 
0. 
.01 
.01 
.01 
.01 
.01 
0. 
.01 
.01 
.02 
.02 
.02 
.08 
.04 
.04 
.01 
.08 
.05 
.10 

.60 
1.62 

JndL 

0. 

-.01* 
-.08 
—.04 
—.04 
—.04 

0. 

-.04 
— w04 
—.04 
—.04 
-.04 

0. 

-.04 
—.04 
-^04 
—.04 
-^04 

0. 

-.04 
—.04 
-.06 
—.05 
—.00 
-.06 
-.07 
-.00 

0. 

-.12 

-.15 

.20 

1 

UltimAto  strmgih  s  24,240 

ponndt  per  fqiiare  inen. 
Bapid  deffeetloii  began. 
Sprang  to. 

.0005 

.0206 
.0894 
.0826 
.0800 
.0898 

0. 

.0426 
.0466 
.0490 
.0020 
.0666 

0. 

.0588 
•  0698 
.0642 
.0665 
.0685 
.0712 
.0740 
.0786 

.0028 

- 

-  .82 

Scale  disturbed  in  front  of  1^^'  pins. 
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TESTS   OF  IBON  AND   STEEL   AND   OTHER  MATEHIALS. 


No.  1626. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center^  of  1^'^  pins,  101^^69• 

Length  over  all,  101''.42. 

Oanged  length,  8(y'. 

Weight,  24^  pounds. 

Counter-weight  at  middle,  124  pounds.      * 

Sectional  area  (2''.98  horizontal  x  2''.99  vertical),  8.9  L  square  inches. 


Loads  ap> 
plied. 


Pounds, 
1.000 
10,000 
20.000 
80,000 
40.000 
60,000 
1.000 

eo,ooo 

70,000 

80,000 

90.000 

100.000 

1.000 

110,000 

120,000 

180.000 

140,000 

160,000 

1.000 

180.000 

166,000 

170,000 

176,000 

180,000 

186.000 

190,000 

195,000 

900,000 

1.000 

906,000 

910.000 

21^000 

220,000 

Befleotod 

SpriBgiiig 


CompreMioD. 


Inch, 
0. 

.0088 
.0066 
.0096 
.0127 
.0100 


.0100 
.0218 
.0260 
.0288 
.0814 


.0851 
.0883 
.0418 
.0452 
.0488 


.0525 
.0642 
.0600 
.0682 
.0004 
.0027 
.0064 
.0088 
.0714 


.0708 


CoinpTM- 
■kmMU. 


■addenly  at. 
to 


I 


Deflections. 


HorisontsL 


/imA. 


0. 


.0010 


VertiosL 


Inch, 
0. 

a 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

Oi 

Oi 

Oi 

0. 

Oi 

0. 

0. 

0. 

~.00| 
-.01 
-.02 
^02 
-.04 
-.06 

0. 

-.08 
—.10 
-.10 
-.24 
-.26 
.40 


Bemsrks. 


Ultimate  strength  =  24.090 
poimds  per  square  inch. 


Scale  disturbed  in  front  of  1^^'  pins* 
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No.  1627. 

(Tested  with  two  pin  ends.) 

Tjengthj  center  to  center,  of  1}^'  pins,  101''.67. 

Ijength  over  all,  101^^44. 

Ganged  length,  W. 

^Weight,  24^  ponnds. 

Gonnter-weight  at  middle,  124  ponnds. 

Sectional  area  (3''.02  horizontal  x  2"M  vertical),  8.94  sqnare  inches 


Loads  ap- 
plJAd. 


Pounds, 

1«000 

10»000 

20.000 

30.000 

40.000 

60,000 

1.000 

00,000 

70,000 

80.000 

00.000 

100,000 

1.000 

110.000 

120,000 

180.000 

140.000 

160,000 

1.000 

100.000 

166.000 

170,000 

176.000 

180,000 

186^000 

190.000 

1.000 

186^000 

197.060 


CompreflflioiL 


Inch, 

0. 

.0091 
.0006 
.0100 
.0130 
.0100 


.0190 
.0220 
.0250 
.0284 
.0814 


.0847 


.0418 
.0445 
.0480 


.0616 
.0630 
.0661 
.0675 
.0607 


0660 


Compres* 


Ineh, 


0. 


0. 


.0019 


Deflections. 

HoriionUL 

VertiosL 

Inch, 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

a 

a 

0. 

0. 

Oi 

0. 

a 

0. 

0. 

0. 

0. 

0. 

a 

0. 

a 

0. 

0. 

0. 

0. 

H^ooi 

0. 
0. 

0.01 

0. 

0. 

Oi 

-.01 

-ait 

-.01 

-.02 

-.01 

-.04 

-.01 

-.05 

-.02 

-.07 

-.03 

-.10 

-.04 

-.01 

-.01 

-.18 

-.06 

-.21 

-.08 

Bflmarks. 


intimAte  stseoKth«:22;040 
poimdi  per  sqwe  Inoh. 


Deflected  horizontally,  springing  to — V'*5S  horizontal,  — ^'.08  ver^ 
ticaL 

Scale  disturbed  in  front  of  1^'^  pins. 


4 

X 
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TESTS   OF  IRON  AND   STEEL   AND   OTHER  MATERIALS. 


No.  1624. 

(Tested  with  two  pin  ends.) 

Lengthy  center  to  center,  of  1^"  pins,  107'^57. 

Length  over  all,  107''.29. 

Ganged  length,  IW. 

Weight,  263^  pounds. 

Ooonter- weight  at  middle,  132  pounds. 

Sectional  area  (2^^98  horizontal  x  2". 99  vertical),  8.91  sqoare  inches. 


Losdtap- 
pli«d. 


ComprMiton. 


C4»ipi«t> 


Delleotioiit. 


Horisontal. 


Vortioia. 


PowUU. 

1,000 

10,000 


a 


.0107 
.0146 
.OlBl 


.0875 
.0415 


80,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

U0,000 

120,000 

180,000 

140.000 

150,000 

1,000 

160.000 

170,000 

180.000 

1,000 

180.000 

184,800 

DeflMted  siiddeiily  At 

Springiiig  to 


.0450 
.0400 
.0680 
.0971 
.0610 


.0654 
.0700 
.0766 


1 


Inch, 


.0018 


Inek. 

0. 

a 
a 
a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

I^ooi 

-.01 
Oi 
-.05 


-L84 


IndL 


-.01 


--.80 


mtimAle  ttrangth  s=  31,870 
poands  per  sqnaxe  inch. 


Scale  distorbed  in  front  of  1^^^  pins. 


TESTS   OF   IRON   AND   STEEL   AND   OTHER   MATERIALS. 
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No.  1626. 

(Tested  with  two  pin  ends.) 

liengthy  center  to  center,  of  ly  pins,  107''.56. 

li^ngth  over  all,  107".30. 

Gteuged  length,  IW. 

"Weight,  264  ponnds. 

Connter- weight  at  middle,  132  ponnds. 

Sectional  area  (2'^97  horizontal  x  2''.99  vertical),  8.88  square  inches^ 


Loftda  Ap- 
plied. 


ComprMtioiiL 


Fovndt. 

1,000 

10,000 

20,000 

80,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

190,000 

140,000 

160,000 

1,000 

100,000 

170,000 

180,000 

188,100 

Deflected 

Springing 


I 


Jneh, 

0. 

.0072 
.0116 
.0157 
.0192 
.0231 


.0270 
.0810 
.0850 
.0390 
.0430 


.0465 
.0501 
.0540 
.0580 
.0610 


.0655 
.0094 


•addenly  al. 
to 


Cknnpree- 
sionseU. 


i 


Inch, 


0. 


0. 


0. 


.1 


Defleotioni. 

HorizontaL 

VertiooL 

Inch. 

Inch, 

0. 

0. 

0. 

—.004 

0. 

— .  004 

0. 

— .  004 

0. 

—.  004 

0. 

.  ool 

0. 

+.01 

0. 

— .  004 

0. 

— .  004 

0. 

—.  004 

0. 

— .  004 

0. 

— .004 

0. 

-f.01 

.  004 

0. 

.00* 

a 

.004 

0. 

.02 

0. 

.04 

0. 

a 

+.01 

.05 

0. 

.09 

0. 

.18 

-.01 

.26 

-.08 

.42 

L78 

Remarks. 


Ultimate  ■trength=r20.960 
j^Jponnds  per  equare  inon. 


i 


a 


Scale  disturbed  in  front  of  1^"  pins. 


78         TE8T8  OF  IBOK  AND   8TEEL  AND  OTHER  MATERIALS. 

No.  1622. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1}'^  pins,  113'^63. 

Length,  over  all,  113^^35. 

Oanged  length,  IW. 

Weight,  27^  ponnds. 

Oonnter- weight  at  middle,  139  pounds. 

Sectional  area  (2'^98  horizontal  x  2'^98  vertical),  8.88  sqaare  inches. 


Loads  M>- 
pUed. 

Comproirion. 

Conpret- 
sioaMta, 

Deflections. 

HorizoncaL 

Yeitieel. 

PMMMb. 

1.000 

10,000 

20,000 

80,000 

40.000 

60,000 

1,000 

60,000 

70,000 

80.000 

00,000 

100,000 

1.000 

110,000 

120,000 

180.000 

140.000 

160,000 

1,000 

160,000 

170,000 

176,800 

Inch. 

0. 

.0066 
.0U6 
.0166 
.0108 
.0880 

Inch, 

Ineh. 
0. 

a 

0. 
0. 
0. 

a 
a 

0. 
0. 

::!« 

—.01 

0. 

—.02 
—.03 
-.04 
—.06 
—.07 

0. 

—.00 
-.17 
-v81 

Inch. 
0. 

—.004 
-.00 
—.00 
—.00 

o! 
a 

0. 
0. 
0. 

+.001 
0. 
0. 
0. 

UlOiBAte  tirencth  =  lOiTiO 
ponndt  per  aqtiMB  inoii. 

0. 

.0270 
.^000 
.0848 
•  0886 
.0496 

.0002 

.0460 
.0600 
.0685 
.0678 
.0610 

.0002 

Deflected  suddenly  when  horizontal  deflection  reached — ^'.SOy-spxing* 
ingto— r^67. 
Scale  disturbed  in  firont  of  1}'^  pins. 
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No.  1623. 

(Tested  with  two  pin  ends.) 

Liength,  center  to  center,  of  1^"  pins,  113^^63. 

liength  over  all,  113''.35. 

Ganged  length,  IW. 

l^eight,  278  ponnds. 

Gonnter- weight  at  middle,  139  ponnds. 

Sectional  area  (2'^98  horizontal  x  2'^98  vertical),  8.88  square  inches. 


1,000 

10,000 

80,000 

80,000 

40,000 

80,000 

1,000 

80.000 

70,000 

80.000 

00,000 

100.000 

1.000 

110,000 

120.000 

180,000 

140,000 

150,000 

1,000 

180,000 

170,000 

180,000 

186.060 

Defleetodti 

Springing  to 


ComprM- 
sionMto. 

Defleciioiit. 

Coiaproiiiop  ■ 

HoriMotia. 

VertioaL 

Inch, 
0. 

Inch, 

InOi, 
0. 
0. 
0. 

a 

!oi 
a 

.01 
.01 
.02 
.02 
.04 
0. 
.04 
.08 
.10 
.28 

Jnek. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

a 

.01 
.01 
.02 
.02 
.08 
0. 
.03 
.05 
.08 
.14 

.0048 

.0008 

.0186 

.0172 

.0200 

.0002 

.0247 

.0285 

.  0821 

.0880 

.0400 

.0006 

.0485 

.0472 

•  •         a          a. 

.0507 

.0540 

.0578 

a 

••""•••""••"•* 

idenly'atV!.!! 

.48 
L88 

Ultimate  strength  ss  21.060 
ponnda  per  aqoare  Inou 


Scale  disturbed  in  front  of  H"  pins. 
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No.  1620. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  l^"  pins,  11^^60. 

Length  over  all,  11^'.32. 

Ganged  length,  IW. 

Weight,  293  pounds. 

Gonnter-weignt  at  middle,  147  poonds. 

Sectional  area  (2^^98  horizontal  x  2".9S  vertical),  8.88  square  inches. 


L<Mul«  ftp- 
piled. 

■ioDMta. 

Dfldeotions. 

HorizootaL 

TerticaL 

Pounds. 

1.000 

10.000 

20,000 

80,000 

40,000 

00,000 

1,000 

80.000 

70,000 

80.000 

00,000 

100,000 

1,000 

110.000 

120.000 

180,000 

140,000 

100,000 

1,000 

100,000 

170,000 

172,200 

180,000 

188,000 

Inch, 

.0000 
.0080 
.0188 
.0170 

.ons 

.'O20O'" 

.0288 
.0827 
.0300 
.0400 

A  rW^W9 

IndL 
0. 
0. 
0. 

a 

0. 
0. 

a 
a 

0. 

a 

0. 

0. 

0. 

0. 
—.01 
—.01 
-.02 
—.04 

a 

—.04 
—.08 
—.10 

—.10 

~>80 

Inek, 
0. 

—.01 
—.02 
—.02 
-^02 
— w02 

—.02 

—.02 

—.02 

-.02 

—.02 

-.001 

-^01 

—.01 

!:"♦ 

0. 

0. 

.00* 
.01 
.02 
.00 
.08 

mtlBiate    strength  =  20,000 
pound*  per  sqoAre  inoh. 

.0000 

.0000 

.0440 
.0470 
.0010 
.0048 
.0080 

.0002 

Sprang  anddenly  when  horizontal  deflection  reached  — ^^^64 
Scale  distarbed  in  firont  of  1^'^  pins. 
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No.  1621. 

(Tested  with  two  pin  ends.) 

Liength,  center  to  center,  of  1^''  pins,  119".60. 

Liength  over  all,  119".34. 

Changed  length,  IW. 

^Veight,  293  pounds. 

Counter- weight  at  middle,  147  pounds. 

Sectional  area  (2'^98  horizontal  x  2'^99)  vertical),  8.91  square  inches. 


Loads  ap- 
plied. 


Poundt. 

1.000 

10.000 

20.000 

30.000 

40,000 

50.000 

1.000 

60,000 

70.000 

80.000 

90,000 

100,000 

1.000 

110. 000 

120.000 

130,000 

140,000 

150,000 

1,000 

100.000 

170.000 

180,000 


Compression. 

Compres- 
sion sets. 

Deflections. 

?orisontaL 

VerticaL 

Inch. 
0. 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.  . 

0. 

0. 
.01 

0. 

.01 

—.01 

—.02 

.04 

.06 

0. 

.06 
.10 
.26 

Inch. 

0. 
—.01 
—.02 
—.02 
—.02 
—.02 

0. 

—.02 
—.02 
—.02 
—.02 
—.02 

0. 
—.02 
—.02 
—.01 
—.01 
-.00^ 

0. 

0. 

.004 

.03 

.0050 

.0001 

.0132 

.0170 

.0208 

.0245 

0. 

.0285 

.0325 

.0361 

.0402 

*0444 

—.0005 

.0475 

.0510 

.0546 

.0580 

—.0011 

.} 

Kemarks. 


Ultimate    strength  s=  20,200 
poonds  per  square  inch. 


TV'hen  horizontal  deflection  reached  '^53  bar  suddenly  deflected  to 
1^'.90. 

Scale  started  in  front  of  1^'^  pins. 

S.  Ex.  5 6 
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No.  1618. 

ft 

(Tested  with  two  pin  ends.) 

Lengthy  center  to  center,  of  1^*'  pins,  125''.63. 

Length  over  all,  126".40. 

Ganged  length,  100''. 

Weight,  31^  pounds. 

Goonter-weight  at  middle,  157  pounds. 

Sectional  area  (2''.9S  horizontal  x  2''.99  vertical),  8.91  sqaare  inches. 


Loads  ap- 
plied. 


Poundt. 

1,000 

10.000 

20,000 

80.000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

00,000 

100,000 

1,000 

110.000 

120,000 

130,000 

140,000 

150,000 

158,600 


When  deflection  reached 
horisontal,  0.  Tertioal. 
1,000     I 


CompreaaioD. 

Compres- 
aionaeta. 

Deflectlona. 

HorliontaL 

Vertical. 

JimA. 
0. 

Inch. 

Inch. 
0. 
0. 

—.01 

0. 
—.02 
-.02 
—.04 
—.05 
-%06 

0. 
—.06 
—.08 
—.10 
—.12 
-.20 
—.36 

IncK, 

0. 

—.02 
-.02 
-.02 
-.02 
-.02 

0. 

—  02 
—.03 
-.03 
-.03 
-.08 

0. 
—.03 
-.03 
-.03 
-.03 
-%04 
-.04 

.0065 

.0108 

.0150 

.0188 

.0228 

.0005 

.0267 

.0308 

.0848 

.0890 

.0430 

.0005 

.0470 

.0510 

.0554 

.0505 

.0640 

Remarks. 


Ultimate    strength  =  17,580 
pounds  per  square  inch. 
52  horizontal,  sprang  suddenly,  increasing  deflections  to  — 1. 67 


57 


Load  released. 
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No.  1619. 

(Tested  with  two  pin  ends.) 

Liength,  center  to  center,  of  1  J"  pins,  125".64. 

Liength  over  all,  125".37. 

Gauged  length,  100'^ 

'Weight,  308  pounds. 

Counter-weight  at  middle,  154  pounds. 

Sectional  area  (2".98  horizontal  x  2".98  vertical),  8.88  square  inches 


Loails  ap- 
plied. 

V- 


PouruU. 

1,000 

10.000 

20,000 

30.000 

40.000 

50.000 

1,000 

60.000 

70,000 

fiO.OOO 

90,000 

100.000 

1.000 

110,000 

120.000 

130,000 

140.000 

150.000 

1.000 

160,000 

170.000 

1^0,  000 

182,800 


CompreMlon.  SrKSr 


Detections. 


Inch. 
.0 

.0050 
.0095 
.0136 
.0177 
.0215 


.0245 
.0295 
.0334 
.0374 
.0414 


.0451 
.0490 
.0531 
.0570 
.0615 


Inch, 


0. 


0004 


0006 


Horizontal. 


Spmnt?   saddenly   when   deflection 
reacbed 


Inch. 

0. 

0. 

0. 

0. 

0. 
— .OOi 

0. 
—.001 
—.01 
-.01 
-.01 
-.01 

0. 

—.02 
-.02 
—.03 
—.04 
—.06 

0. 
—.05 
—.08 
—.15 
—.28 


—.48 


Vertical. 


Inch. 

0. 
—.02 
-.02 
-.02 
-.02 
-.02 

0. 

-.02 
-.02 
-.02 
-.02 
-.02 

0. 
—.02 
-.02 
-.02 
-.0-2 
-.02 

0. 
—.03 
—.05 
—.05 
—.08 


Remarks. 


Ultimate  strenjith  =  20.  r.no 
pounda  pt^r  square  iuch. 
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TESTS   OF   IRON   AND    STEEL    AND    OTHER   MATERIALS. 


No.  1616. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^"  pins,  131''.70. 

Leilgth  over  all,  131''.45. 

Ganged  length,  100''. 

Weight,  321^  pounds. 

Counter-weight  at  middle,  160  pounds. 

Sectional  area  (3"  horizontal  x  2".96  vertical),  8.88  square  iuches. 


Loftds  ap- 
plied. 


Pounds. 

1,000 

10,000 

20.000 

30.000 

40.000 

fiO,000 

1,000 

60,000 

70,000 

80,000 

00,000 

100,000 

1,000 

110.000 

120,000 

130. 000 

140, 000 

150,000 

1,000 

180,000 

170.000 

180,000 

185,000 


Compression. 


Inch. 

0. 

.0042 
.0088 
.0125 
.0104 
.0203 


.0240 
.0280 
.0320 
.0364 
.0404 


.0440 
.0482 
.0523 
.0568 
.0614 


Compres 
stun  sets. 


Deflections. 


Inch. 


-.0003 


Horizontal 


-.0005 


-.0005 


Inch. 
0. 
0. 
0. 
U. 
0. 

u. 

0. 
0. 
0. 
0. 
-.004 

-.uo{ 

0. 
-.001 

—  ouj 

—  ool 

—  ooj 

-.001 
0. 

-.02 
-.04 
-.07 
-.17 


Vertical. 


Ineh. 

0. 

—.01 
-.01 
-.01 
-.01 
-.01 

0. 

-.01 
-.01 
-.01 
-.01 
-.01 

0. 

-.01 
-.01 
-.01 
-.01 
-.02 

0. 

-.04 
—.06 
-.13 
-.23 


Remarks. 


Ultimate  strength  ==  20,830 
pounds  per  square  inch. 
Horizontal  deflection  increased  to  —".40,  when  post  saddenly  sprung  to  — 2".32  horizontal, 
-".30  vertical. 
When  load  was  released  recoTcred  to— 

1,000       I -.01  -.23 
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No.  1617. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  IJ''  pins,  131'^70. 

Length  over  all,  131''.44. 

Ganged  length,  IOC'. 

Weight,  322  pounds. 

Counter- weight  at  middle,  160  poands. 

Sectional  area  (3".01  horizontal  x  2''.95  vertical),  8.88  square  inches. 


Loads  ap- 

Compras- 

Deflections. 

Remarks. 

pUed.         ^"™pr^««»"".i  Bion  Mto. 

Horizontal.    VerticaL 

Ptmnds. 

1.000 

10.000 

20,000 

Inch. 

0. 

.0050 
.0000 

Ineh. 

Inch:      \      Inch, 

0.                          0- 

\ 

Ultiinate  strength  =  19.470 
poands  per  square  inch. 

.00^ 

.004 

.01 

.01 

.01 

0. 
.01 
.01 
.01 
.01 
.01 

0. 

.01 
.01 
.02 
.03 
.06 

0. 

.09 
.16 
.26 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

-.01 
0. 

-.02 
—.04 
-.07 

30.000                  .0130 
40, 000                   ■  0170 

50,000 

1.000 

60,000 

70,000 

.0210 

".'ooio' 

.0250 
.0200 
.0330 
.0371 
.0414 

80.000 

»i,000 

100.000 

1.000 

**.'ooi6' 

110,000 
120.000 
130.000 
140,000 
150,000 
1.000 
160,000 
170.000 
172,900 

.0452 

.0495 
.0537 
.0580 
.0625 

.0015 

Spmng  suddenly  when  deflection  reached  ^'.30  horizontal. 


( 
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No.  1614. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^"  pins,  137".65. 

Length  over  all,  137".40. 

Ganged  length,  1W\ 

Weight,  340  ponnds. 

Gonnter-weight  at  middle,  170  pounds. 

Sectional  area  (2^^.98  horizontal  x  2''.97  vertical),  8.85  square  inches. 


Loads  ap- 
plied. 


Poundt. 

1,000 

10,000 

20,000 

30,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1.000 

110,000 

120,000 

130.000 

140,000 

150,000 

154,160 


Compreedoii.iIr^:"Pr:;- 


sion  setA.' 


Inch. 

0. 

.0026 
.0061 
.0100 
.0140 
.0176 


.0212 
.0348 
.0285 
0324 
.0365 


.0400 
.0486 
.0475 


Spmngs 


suddenly  to 


Inch, 


-%0004 


—.0005 


Deflections. 

Remarks. 

Horizontal. 

Vertical. 

Inch. 

Inch. 

0. 

0. 

0. 
— .00| 

.004 

.oo{ 

.00} 
.00 

.00| 
.004 

-.01 

.01 

0. 

0. 

—.03 

.01 

-%04 

.01 

—.05 

.014 

—.06 

.014 

-.06 

.014 

0. 

0. 

—.07 

.02 

—.08 

.02 

— wlO 

.02 

-.15 

.02 

—.25 

.02 

—.42 

.02 

Ultimate  stren^h  =  17.420 

.55 
LOS 

.02 

pounds  per  square  inoh. 

.60 

Load  released. 
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No.  1615. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^'  pins,  137".66. 

Length  over  all,  137".40. 

Gauged  length,  100''. 

Weight,  337J  pounds. 

Counter- weight  at  middle,  169  pounds. 

Sectional  area  (2''.99  horizontal  x  2''.96  vertical),  8.85  square  inches. 


Loads  ap- 
plied. 

CompreMion. 

CompTM- 
sion  aeta. 

Deflectloiia. 

Remarks. 

Horizontal. 

Vertical. 

Pound, 

1,000 

10,000 

20,000 

30,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140.000 

150,000 

160,000 

160,500 

Inch. 
0. 

.0020 
.0066 
.0106 
.0144 
.0181 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.02 
.05 
.09 
.11 
.22 
.80 

Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
—.01 
—.08 
—.03 

Ultimate  strength  =  18.140 
poands  per  square  inon. 

—.0002 

.0220 
.0257 
.0295 
.0835 
.0380 

—.0010 

.0415 
.0455 
.0495 

Sprung  suddenly  after  passing  the  maximum  load. 
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TESTS   OF   IRON  AND   STEEL   AND    OTHER   MATERIALS. 


No.  1612. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^"  pins,  143''.82. 

Length  over  all,  143'^59. 

Gauged  length,  100'^ 

Weight,  362  poands. 

Gonnter- weight  at  middle,  176  poands. 

Sectional  area  (2'^96  horizontal  x  2.^^98  vertical),  8.82  square  inches. 


Load*  ftp- 
plied. 


Poundg. 

1,000 

10,000 

20,000 

30.000 

40,000 

50,000 

1,000 

00.000 

70.000 

80,000 

90.000 

100,000 

1,000 

110,000 

120.000 

180,000 

140,000 

150,000 

164,800 


CompreMioD. 


Inch. 

0. 

.0(M9 
.0088 
.0135 
.0173 
.0218 

".0254* 
.0202 
.0335 
.0378 
.0410 

>••*•■   •  « 

.0457 
.0500 
.0535 


Compres-i. 
ftion  •eta.  I 


Deflections. 


Horizontal.    Vertical. 


Inch. 


.0020 


.0022 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.004 

.oo{ 

—.01 

.014 

—.02 
0. 
—.06 
-.061 
—.08 
-.11 
—.19 
—.35 


Inch. 
0. 
— .Ull 
-.01 
—.01 

— wOlj 

— .oii 

0. 
-.01* 
.0l{ 
-.01 
.Oli 
.Ol{ 
0. 
—.01 
—.01 
—.01 
—.02 
—.02 
—.02 


Bemarks. 


f 


Ultimate  8trengtli  = 
ponndB  per  square 
Deflected  suddenly  when  horixontal  deflection  reached  — .  42  horisontal,  increasiiig  to 
1,000        -.41       Load  released. 


17,490 
inch.      I 
—2. 13.  \ 
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No.  1613. 

i(Te8ted  with  two  pin  ends.) 

Jjengthj  center  to  center,  of  1  J''  pins,  143''.82. 

Ijength  over  all,  143''.69. 

Ganged  length,  lOCK^ 

'Weight,  353  pounds. 

Counter-weight  at  middle,  176  ponnds. 

Sectional  area  {2".97  horizontal  x  2.''99  vertical),  8.88  sqnare  inches. 


IxMids  ap- 
plied. 


Pounds. 

1.000 

10,000 

20.000 

ao.ooo 

40,000 

50,000 

1,000 

60,000 

70,000 

80.000 

90,000 

100.000 

1.000 

110,000 

120,000 

180,000 

140,000 

lfiO»000 

157,280 


Comprewicm.  Compreii 


Deflections. 


Inch. 

0. 

.0069 
.0118 
.0150 
.0197 
.0236 


.0281 
.0320 
.0360 
.0405 
.0445 


.0485 
.0526 
.0570 


Sadden  spiinsing  at 

fieooveredto 


sion  8et«.i 


Inch, 


Horizontal.'   Vertical. 


0007 


0010 


Inch. 

0. 

0. 
— .OOi 

— .oo{ 

—.01 
—.02 

0. 

—.08 
—.03 
—.05 
—.06 

—06 

0. 
—.06 
—.08 
—.10 
—.12 
—.18 
—.87 


1,000 


.50  horisontal,  deflecting 
I       -^43 


Remorkn. 


Inek. 

0. 

—.05 
—.06 
—.66 
—.06 
—.06 

0. 
—.06 
—.06 
—.07 
—.07 
—.07 

0. 
-%07 
—.08 
— w09 
—.09 
—.10 

—.11        Ultimat*     strength =17. 710 
pounds  per  sqnare  incn. 
to  — 2".20  horixontal,  -'M2  vertical. 
—.05     I 
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TESTS    OF   IRON   AND    STEEL   AND    OTHER   MATERIALS. 


No.  1610. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  IJ"  pins,  149''.79. 

Length  over  all,  149".53. 

Gauged  length,  lOCK'. 

Weight,  369  pounds. 

Counter-weight  at  middle,  184  pounds. 

Sectional  area  (2".99  horizontal  x2".98  vertical),  8.91  square  inches. 


Loads  ftp- 
pUed. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Remarks. 

HorisontaL 

VerticiO. 

Pounds. 

1,000 

10,000 

20,000 

80,000 

40,000 

50,000 

1,000 

60.000 

70,000 

80.000 

90,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140.000 

147, 180 

Inch. 

0. 
.0040 
.0086 
.0125 
.0165 
.0202 

Inch. 

Inch. 

0. 

0. 

—.01 
—.02 
—.08 
—.04 

0. 

—.06 
—.07 
—.08 
—.09 
->10 

0. 

—.11 
—.14 
—.18 
—.24 
—.40 

• 

Inch. 

0. 
-^01 
-^01 
—.01 
-.01 
-^01 

0. 

—.01 
—.01 
—.01 
—.01 
—.91 

0. 

—.01 
—.02 
—.02 
—.02 
—.02 

Ultimate  strength  s  16,520 
pounds  per  sqnare  inch. 

0. 

.0244 
.0288 
.0323 
.0366 
.0406 

• 

0. 

.0444 
.0488 

•   •••••••   V* 

When  horizontal  deflection  reached 
to— 2M6. 


— ^^46  the  post  suddenly  sprang 
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No.  1611. 

(Tested  with  two  pin  ends.) 

Liengtb,  center  to  center,  of  IJ''  pins,  149''.77. 

Liength  over  all,  149''.53. 

Gauged  length,  100''. 

^Weight,  365  i)ounds. 

Counter- weight  at  middle,  182  pounds. 

Sectional  area  (2'^99  horizontal  x2".98  vertical),  8.91  square  inches. 


LottdB  ap!> 
pUed. 

Compresnon. 

Comproa- 
don  nets. 

Deflections. 

• 

Renutrks. 

Horisontftl. 

VerticAL 

Pounds. 

1,000 

10,000 

20,000 

30,000 

40,000. 

50,000 

1,000 

60,000 

70.000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

180,000 

140.000 

150,000 

158,960 

Inch. 

0. 

.0012 
.0046 
.0086 
.0125 
.0160 

Inch. 

Inek. 

a 

0. 

0. 

0. 

—.00* 
—.001 

0. 

-.001 
—.01 
—.01 
—.01 
-.01 

0. 

—.02 
—.03 
—.05 
—.06 
—.10 
—.30 

Inch. 
0. 

.04 
.06 
.06 
.07 
.07 
.024 
.07 
.08 
.08 
.09 
.09 
.08 
.00 
.10 
.10 
.11 
.18 

Ultimftte  strength  —  17.840 
pounds  per  square  inch. 

—.0006 

.0197 
.0232 
.0270 
.0810 
.0345 

—.0007 

.0385 
.0421 
.0456 

Sustained  maximum  load  till  the  horizontal  deflection  reached  — .50 
when  the  post  suddenly  sprung  to  2".43.    Vertical  ''.06. 
Ijoad  released  to  1,000  pound.    Horizontal  deflection  — ''.72. 


i 
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TESTS   or   IRON   AND    STEEL   AND    OTHER   MATERIALS, 


No.  1608. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  IJ''  pins,  155''.76. 

Length  over  all,  155''.60. 

Gauged  length,  15(K'. 

Weight,  381 J  poands. 

Coanter-weight  at  middle,  190  poands. 

Sectional  area  (2".95  horizontal  x2".95  vertical),  8.70  sqaare  inches. 


Loada  ftp> 
plied. 


Pounda. 

1.000 

10.000 

20.000 

80.000 

40.000 

fiO.OOO 

1,000 

60.000 

70.000 

80.000 

90,000 

100,000 

1.000 

110.000 

120,000 

180.000 

140,000 

160,000 

160,000 


CompresaioD. 


Inch. 

0. 

.0118 
.0175 
.0236 
.0298 
.0359 


.0417 
.0475 
.0535 
.0595 
.0651 


.0710 
.0770 
.0880 


Compres- 
sion sets. 


Deflectioos. 


Inch. 


.0011 


Horisontal.    Veriic*L 


.0011 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.08 
.14 


Ultimate  strength  =r  18,390 
pounds  per  sqaare  inch. 
Deflected  snddenly  when  horisontal  deflection  reached  ".30  increasing  the  deflection  to  2".  60. 


Inch, 

0. 
—.06 
—.06 
—.06 
—.07 
—.07 
—.01 
—.07 
—.06 
—.08 
—.08 
—.08 
—.01 
— w08i 
—.09 
—.09 
—.11 
—.12 
-.15 


Bemarka. 


1,000 
10.000 
80.000 
80,000 
40.000 
60.000 
60.000 
66,600 


.50 

.55 

.60 

.69 

.80 

1.08 

L53 

2.60 


—.16 
—.21 
—.21 
—.21 
—.21 
—.23 
—.25 
—.28 


Msximomload  sustained  after 
above  deflections. 
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No.  1 609. 

(Tested  with  two  pin  ends.) 

X#ength,  center  to  center,  of  1  J"  pins,  156''.74. 

XfCngth  over  all,  155".50. 

Oauged  length,  150''. 

Weight,  381.J  pounds. 

Oounter-weight  at  middle,  190  pounds. 

Sectional  area  (2".99  horizontal  x2".96  vertical),  8.85  Square  inches. 


1 

1     Loads  ap- 

ComproAsion. 

Compreft- 
ftion  seto. 

Deflections. 

Bemarks. 

plied. 

1 

Horizontal. 

Vertical. 

t 

Pounds. 

1.000 

10.000 

20,000 

1           30,000 

40.000 

IneK 

0. 

.0082 
.0145 
.0206 
.0269 
.0329 

Ineh. 

Inch. 

0. 

0. 

0. 

0. 

0. 
—.00^ 

0. 
—.01 
—.01 
—.01 
—.02 
—.04 

0. 
—.06 
—.06 
—.08 
—.11 
—.26 

Inch. 

0. 
-.02* 
— .024 
—.03 
—.08 
-.03 

0. 
—.04 
—.04 
—.05 

Ultimate  strength  =  16,950 
pounds  per  square  inch. 

50,000 

1,000 

.0004 

1           60.000 

.0390 
.0449 
.0510 
.0570 
.0630 

i           70,000 

^           fiO.OOO 

90,000 
100,000 
1,000 
110,000 
120,000 
130,000 
140.000 
150,000 

—.06 
0. 

-.06 
-.07 
—.08 
—.11 
—.16 

.0006 

.0694 
.0766 
.0818 

Sudden  springing  when  horizontal  deflection  reached  —  ''.37,  increas- 
ing deflections  to  —  2".35  horizontal,  —  ".19  vertical. 
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TESTS   OP   IRON   AND    STEEL   AND   OTHEJt   MATERIALS. 


No.  1606. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  IJ''  pins,  161".81. 

Length  over  all,  161".54. 

Gauged  length,  15(y\ 

Weight,  397J  pounds. 

Counter-weight  at  middle,  198  pounds. 

Sectional  area  (2''.98  horizontal  x  2"98  vertical),  8.88  square  inches. 


CompresaioD. 


Poundt. 

1,000 

10,000 

20,000 

30,000 

40,000 

50,000 

1,000 

60,000 

70.000 

ftO.OOO 

90.000 

100,  000 

1,000 

110,000 

120, 000 

130. 000 

140.  000 

147,  300 


Deflected  saddeoly. 
60,000 


Strain*  releaned. 
1,000 
65,000 


Comprw- 
sion  seta. 


Deflections. 


Horizontal.    Vertical. 


Inch. 

0. 

.0058 
.0120 
.0180 
.0240 
.0298 

."0360*** 

.0420 
.0479 
.0538 
.0600 

Inch. 



.0015 

■•••■••■•. 

.0015 

.0657 

.............. 

.......... 

1 

Abont . . 


Inch. 

0. 

0. 

0. 

0. 

.001 
.001 

0. 
.01 
.01 
.01 
.01 
.02 

0. 

.05 
.06 
.09 
.14 
.30 


2.48 


.35 
2.80 


Inch, 

0. 

—.01 
—.01 
—.01 
—.01 
—.01 

0. 
—.01 
—.01 
—.01 
-.01 
—.02 

0. 

-.02 
—.03 
—.04 
—.05 


—.07 


-.04 


Eemarks. 


Ultimat*»  HtreniTth  =  1G,590 
pounds  per  square  inch. 

Load  and  deflections  after 
sudden  deflection, 


^faximum  load  sustained  afler 
above  deflections. 


The  yielding  of  the  bar  upon  the  application  of  the  load,  iminediatt*ly 
after  the  ultimate  strength  had  been  determined,  was  rapid,  but  without 
sudden  yielding. 
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No.  1607. 

(Tested  with  two  pin  ends.) 

Liength,  center  to  center,  of  1  J"  pins,  16I".81. 

I^ength  over  all,  161".56. 

Gauged  length,  150''. 

Weight,  391  pounds. 

Counter- weight  at  middle,  195  pounds. 

Sectional  area  {2'\96  horizontal  x  2''.97  vertical),  8.79  square  inches. 


LoadB  ap- 
plied. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Remarks. 

Horisontal. 

Vertical. 

Pounds. 

1,000 

10.000 

20.000 

30,000 

40.000 

50.000 

1,000 

60,000 

70.000 

80.000 

90.000 

100.000 

1,000 

110,000 

120.  000 

130.000 

140,000 

148,200 

Inch, 

0. 

.0044 
.0103 
.0164 
.0221 
.0282 

Inch. 

IndL 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-.004 
0. 
0. 
0. 

.004 

.04 

.24 

Inch. 

0. 
0. 

.004 
.004 
.01 
.01 
0. 
.01 
.01 
.01 
.01 
.01 
.004 
.01 
.02 
.02 
.02 

Ultimate  strength  =  16,860 
pounds  per  square  inch. 

**V0025*' 

.0341 
.0402 
.0461 
.0520 
.0578 

""'.'0625* 

.0640 
.0695 

Deflected  suddenly  at  '^32  horizontal,  increasing  deflection  to  2'^53 
horizontal. 


\ 
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TESTS   OF   IRON   AND    STEEL   AND   OTHER   MATERIALS. 


Fo.  1604. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^"  pins,  167".76. 

Length  over  all,  167''.50. 

Gauged  length,  150'', 

Weight,  412  pounds. 

Counter-weight  at  middle,  206  poundR. 

Sectional  area  (2".96  horizontal  x  3''  vertical),  8.88  square  inches. 


Loads  ap- 
plied. 


Poundt. 

1,000 

10,000 

20,000 

30,000 

40,000 

60,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1.000 

110,000 

120,000 

130,000 

140,000 

141, 050 


Compreasion. 

Comprea- 
sion seta. 

Deflections. 

Horizontal. 

Vertical. 

Inch, 
0. 

Inch. 

Inch. 
0. 
—.001 

.oo{ 

—.01 
—.02 
—.04 

0. 

—.06 
—.06 
—.07 
—.07 
—.09 

0. 
—.10 
—.11 
—.17 
—.29 
-.40 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

—.001 
-.01 
—.01 
—.01 

0. 
—.02 
—.03 
—.05 
—.06 

.0050 

.0110 

.0174 

.0230 

.0290 

.0854  * 

.0006 

.0413 

.0475 

.0685 

.0595 

"."ooos" 

Aboat 

Bemarks. 


Ultimate  strength  =  15,880 
pounds  per  square  inch. 


Deflected  suddenly  to  2'^60  horizontal,  after  passing  the  maximum 
load. 

Load  released  to  initial  load,  1,000  pounds  horizontal  deflection,— '^45• 
Load  sustained  after  above  deflection,  59,500  pounds ;  horizontal  de- 
flection about  —  2''.60. 
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No.  1605. 

(Tested  with  two  pin  ends.) 

Lengthy  center  to  center,  of  li"  pins,  167'^75. 

Length  over  all,  167".50. 

Ganged  length,  150'^ 

Weight,  410^  pounds. 

Counter- weight  at  middle,  205  pounds. 

Sectional  area  (2'^95  horizontal  x  S"  vertical),  8.85  square  inches^ 


Founds, 

1.000 

10,000 

20,006 

80,000 

40.006 

50,000 

1.000 

60.000 

70,000 

80.000 

90.000 

100,000 

1.000 

110,000 

120,000 

180.000 

140,000 

150,000 

1M»600 


Compreaaion. 

Compres- 
■ionseta. 

Befleotions. 

HorUonteL 

Vertical 

IndL 
0. 

Inch. 

IndL 
0. 
0. 

-.SI 

-wOl 
— wOl 

0. 

— wOl 

-.01 
•  -.01 

— wOl 

— w02 
0. 

—.08 
— w02 
—.02 
-.02 
—.02 
—.22 

mtiJ,  —".16 

Inch, 
0. 
—.01 

— wOl 

.—.02 
— w02 
— w02 

0. 

-.08 
— w08 
—.08 
— w08 
—.04 

0. 

-w05 
—.06 
— w07 
— .09 
— wM 
-v28 

TeitioaL  1(MU 

.0066 

.0137 

.0188 

.0246 

.0810 

.0002 

.0870 

.0480 

.0400 

.0550 

.0609 

.0007 

Dddenly  to  — S 

''.97horlft 

flomiaa  releMed  to  initial  load. 
J,  000 


TJltimate  atrength  ■>  17,920 

poimda  per  aqvAre  inon. 
!  dropping  to  46,000  ponnda. 


-.82 


— wU 


8.  Ex.  5- 
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No.  1602. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^"  pins,  173^^60. 

Length  over  all,  173''.36. 

Ganged  length,  150"'. 

Weight,  425  pounds. 

Counter- weight  at  middle,  212  pounds. 

Sectional  area  (2'^98  horizontal  x  2^^98  vertical),  8.88  square  inches. 


Loads  Mh 
pUedT 

OompreMion. 

CoBpres- 
sion  seta. 

Befleotlons. 

HoriMMitaL 

Vertical. 

Pounds, 

1,000 

10.000 

20.000 

80,000 

40,000 

50,000 

1,000 

00.000 

70,000 

80,000 

90,000 

100,000 

110.000 

120.000 

124.050 

Inch. 

0. 

.0040 
.0100 
.0158 
.0213 
.0272 

Inek. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.001 
.01 
.03 
.04 
.07 
.10 
.17 
.85 

Inch. 
0. 

.01 
.01 

«:"» 

.02 
.02 
.08 
.04 
.04 
.08 
.08 

• 

Ultinuite  strength  =s  14.070 
poands  per  square  inch. 

• 

0. 

.0882 
.0891 
.0450 
.0505 
.0554 

Deflected  suddenly  to  2'^40  horizontal. 
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No.  1603. 

(Tested  with  two  pins  ends.) 

Lengthy  center  to  center,  of  1^^^^  pins,  173'^62. 

Length  over  all,  173''.33. 

Oanged  length,  150"'. 

Weight,  424  pounds. 

Counter-weight  at  middle,  212  i>ouuds. 

fiectional  area  (2^^^  horizontal  x  2'^97  vertical),  8.85  square  inches. 


Loads  ap* 
pUed. 


Foundt. 

1,000 

10,000 

20,000 

30,000 

40,000 

50.000 

1,000 

60,000 

70,000 

80,000 

90.000 

100,000 

110,000 

120.000 

iao,ooo 

132,600 


CompreMion. 

Compr«a- 
sion  sets. 

Deflections. 

HoiisoBtal. 

Vertical. 

Inch. 
0. 

Ineh. 

Jnek. 
0. 
0. 
0. 

a 

0. 
~.00| 

0 

-.01 
-.01 
-.08 
-.05 
-.06 
-.08 
-.10 
-.20 
-.85 

Inch, 
0. 

.0045 

.0106 

o! 

0. 
0. 

6i' 

01 
01 

01 
08 
05 
10 

.0168 

.0224 

.0282 

0. 

.0350 

.0410 

.0470 

.0681 

.0508 

' 

••••••••••••• • 

Binarks. 


Ultimate  strength  =  14.980 
ponnds  per  square  inch. 


Deflected  suddenly  to  — 2^^60  horizontal. 
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No.  1600. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  li"  pins,  179^^.50. 

Length  over  all,  179''.26. 

Ganged  length,  150"'. 

Weight,  435  pounds. 

Oonnter-weight  at  middle,  217  pounds. 

Sectional  area  (2^^09  horizontal  x  2'^94  vertical),  8.79  eqvare  inches^ 


Loads  M* 
pUad. 

CoBprMdon. 

Compres* 
■SoBMto. 

.^ 

H»rlsoiitaL 

TertioiJ. 

Pounds. 

1.000 

10.000 

40.000 

00.000 

1,000 

00.000 

70.000 

00.000 

00.000 

100.000 

110.000 

114,860 

Jnek, 
.0 

.0040 
.0100 
.0100 
•  0220 
.0280 

Jnek. 

IndL 

0. 

a 
a 
a 

0. 
.001 

a 

.01 
.02 
.04 
.07 
.10 
.17 
.80 

0. 

a 

0. 
0. 
0. 
0. 

a 

0. 
0. 

a 

0. 

-.01 
-.01 
-.01 

UllimAle  itTCiigtli  =U.O10 
pounds  per  squsro  iaoh. 

0. 

.0840 
.0402 
.0400 

When  maximnm  load  was  reached  post  deflected  suddenly  to  2^^.28 
horizontal,  — '^07  vertical,  the  load  falling  to  51,000  pounds. 

Load  increased  to  54,000  pounds,  increasing  deflection  to  2'^60  hori- 
sontaL 

Load  released  to  1,000  pounds ;  deflections,  horizontal  ^M3  veitical 

'.02. 

Loads  again  applied :  64,500  pounds;  deflection,  horizontal  '^31;  sad- 
den yielding  increasing  deflections  to  horizontal  TMO,  vertical  — '^06• 
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No.  1601. 

(Tested  with  two  pin  ends.) 

Ijength,  c^ter  to  center,  of  pins,  179".46. 

Oaoged  length,  150". 

Weight,  441  pounds. 

C}oanter- weight  at  middle,  220  pounds. 

Sectional  area  (2'^98  horizontal  x  2'^98  vertical),  8.88  square  inches. 


Loads  ap- 
plied. 


Potmdt. 

1,000 

10,000 

20,000 

30,000 

40,000 

50.000 

1,000 

60,000 

70,000 

80.000 

90,000 

100,000 

110,000 

120.000 

180.000 

139,400 


C«mpre«l<m.  S«»P~; 


Deflections. 


IneK. 

0. 

.0042 
.0100 
.0100 
.0220 
.0280 


.0343 
.0403 
.0468 
.0527 


Inch. 


Abont 


Horixontal. 


YerticaL 


Deflected  saddenly  to  2".70  horisontaL 
Load  released  to  initial— 

1,000       1 1 1 

Loads  again  appliedi— 
56,000 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.04. 
.82 


.80 


Inch, 
0.  • 

— wOl 

—.01 

— wOl 

—.01 

— wOl* 

0. 

-sOl 

—.01 
—.01 
—.01 
—.03 
—.04 
—.06 
—.06 


Remarks. 


Ultimate  strength  =r  18. 700 
pounds  per  sqnare  inoh. 


Maximnm    load   now   sus- 
tained. 


The  horizontal  deflection  increased  from  1'^  to  2^^70  when  the  load 
was  passing  from  55,000  pounds  to  56^000  pounds.  The  deflections  in- 
creasing rapidly,  but  without  the  sudden  springing  after  the  ultimate 
loaAf  1^,400  pounds,  was  reached. 
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No.  7«0. 

(Tested  with  two  fiat  ends.) 

Total  length,  89''.50. 

Oaaged  length,  80.^^ 

Weight,  222  pounds. 

Ooonter- weight  at  middle,  111  poonds. 

Sectional  area  {2"M  horizontal  x  2^^98  vertical),  &91  square  inches. 


Lo««l«  M»* 
pUed/ 

CompreMion. 

ComprM* 
sionMto. 

Defleotioiis. 

Bumarti. 

HorlioiitBL 

Vertioia. 

PiMMUU. 

1.000 

10.000 

20.000 

80.000 

40,000 

60.000 

1,000 

80.000 

70,000 

80.000 

00,000 

100.000 

1,000 

110,000 

120,000 

190,000 

140,000 

180,000 

1,000 

180,000 

170,000 

180,000 

190,000 

200,000 

1,000 

910,000 

991,  ooa 

980,000 
988;  800 

Inch, 

a 

.0090 
.0058 
.0085 
.0117 
.0148 

Inch. 

a 

.01 
.01 
.02 
.08 
.08 

0. 

.OS 
.08 
.08 
.04 
.04 

0. 
.04 
.04 
.04 
.04 
.04 

a 

.04 
.04 
.04 
.04 
.04 
.01 

JneK, 
0. 
0. 
0. 
0. 
•    0. 
0. 
0. 
0. 
0. 

0.       ' 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.01 

a 

.01 

Ulthnste   itrengihs  96.788 
poimdt  p«r  sqiutfv  inob. 

WW'.'XV. 

A 

.0180 
.0210 
.0940 
.0270 
.0800 

a 

.0890 
.0881 
.0888 
.0429 
.0480< 

a 

.0480 
.0817 
.8660 

.0688 
.0018 

.0008 

.01 

.0860 
.0806 
.0788 
.0686 

.04 
.06 
MO 

.01 
0. 
-n02 

Deflected  horizontally. 
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No.  761, 

(Tested  with  two  flat  ends.) 

Total  length,  89''.56. 

Ganged  length,  80''. 

Weight,  222  pounds. 

Ooanter- weight  at  middle,  111  pounds. 

Sectional  area  (2''.99  horizontal  x  2''.98  vertioal),  8.91  square  inches* 


I«oftdsap- 

Compressioii. 

Cotnprea- 
aion  sets. 

Deflections. 

Remarks. 

Horizontal. 

Vertical. 

1,000 
10,000 
20.000 
30.000 
40.000 
50.000 
1,000 
90.000 
70,000 
90.000 
99.000 
109,000 

1,000    . 
UO.O00 
120.000 
130.000 
140.000 
150,000 
1,000 
190.000 
170,000 
190.000 
190.000 
200,000 
1,000 
210.000 
SM^OOO 
-  227,900 

Inch, 

0. 

.0042 
.0075 
.0109 
.0139 
.0170 

.0266 
.0030 
.0262 
.0203 
.0323 

.0355 
.0385 
.0416 
.0448 
.0479 

.0510 
.0540 
.OCTl 
.0605 
.0640 

.'0686 
.0724 
.0784 

Ineh, 

Ineh. 

0. 

0. 

0. 

0. 
-   0. 

0. 

0. 
.001 
.00 
.00 

.oo{ 

.01 

0. 
.01 
.01 
.01 
.01 
.01 

0. 
.01 
.01 
.01 
.01 
.01 

0. 
.01 
.01 
.07 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

• 

Ultimate  strength  =  25. 580 
pounds  per  square  inon. 

0. 

"0* 

"0."' 

.0020 

- 

Deflected  horizontally. 
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No.  744. 

(Tested  with  two  flat  ends.) 

Total  length,  119''.38. 
Gauged  len^h,  100". 
Weight,  296  pounds. 
Counter-weight  at  middle,  147  pounds. 

Sectional  area  (2^.98  x  2^.99),  8.91  square  inches ;  ".003  packing  ander 
one  end. 


Loftdtap- 
pUed. 

Compreasion. 

Comprea- 
aion  aeta. 

Deflections. 

Semarka. 

Horiaontal. 

Vertical. 

Poundt. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140,000 

150,000 

'    160,000 

170,000 

180,000 

190,000 

200,000 

1.000 

205,000 

IncK. 

0. 

0. 

0. 

.003^ 
.0076 
.0120 
.0160 

Inch, 

Inch. 
0. 
0. 
0. 
0. 
0. 

0.     4- 
0.     -- 
0.     -- 

0.     + 

.01 

.02 

.02 

.02 
a    4- 

.02-- 

.03-- 

.04 

.04 

.04 

.05 

.06 

.07 

.08 

.10 

.02 

.20. 

Inch. 
0. 
0. 

'  S: 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.02 

0. 
.04 

• 

Ultimate  strength  »  SS,  Oip 
ponnda  per  aqoare  inch. 

.0016 

.0198 
.0237 
.0278 
-       .0312 
.0351 

.0015 

.0391 
.0430 
.0467 
.0505 
.0543 
.0581 
.0625 
.0667 
.0710 
.0758 

.0048 

.0808 

Deflected  horizontally. 

Scale  generally  started  off  bar. 


Curve  of  flexure. 
[Ordinatea  meaanred  H"  apart.] 


f  — •^ 


^     %*    %"    V    a*    V    V     %•     W     K     C    "^    »•    '^    ••    ^     %     "fc^    V      V 
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No.  745. 

(Tested  with  two  flat  ends.) 

Total  length,  119''.38. 

Gauged  length,  100''. 

Weight,  295i  pounds. 

Counter- weight  at  middle,  147  pounds. 

Sectional  area  (2''.98  horizontal  x  2".99  vertical),  8.91  square  inches. 


LoAdt  ap- 
plied. 


Pottndf. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80.000 

90,000 

100,000 

1,000 

110.000 

120,000 

iao,ooo 

140,000 
150,000 
1.000 
100,000 
170,000 
180.000 
190,000 
200,000 

1,000 


Compressioii. 


Ineh. 

0. 

.0008 
.0029 
.0066 
.0103 
.0140 
.0180 


.0216 
.0255 
.0295 
.0330 
.0378 


.0112 
.0450 
.0490 
.0530 
.0570 


.0612 
.0655 
.0700 
.0770 
.0900 


Compres- 
•ion  seto. 

DeflecUon*. 

HoriEontal. 

VcrticaL 

Indi. 

Inch. 
0. 
0. 
0. 
0. 

.01 

.01 

.01 

.0    + 

.01  + 

.02 

.02 

.02  + 

.03 
0.       + 

.03 

.03  + 

.04 

.041 

.06 

.06  + 

.06 

.06  + 

.06  + 

.08 

.16 

.10 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
-nOI 
^06 

-^09 

-.0010 

—.0010 

—.0012 

.0208 

Remarkt. 


Ultimate   strength  =  22.450 
pounds  per  square  incn. 


Deflected  horizontally  and  downward. 

Curve  of  flexure, 
[Ordinate*  measured  6^'  apart.] 


$;;'$}$$$ 


?  «  U  *  » 
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No.  762. 

(Tested  with  one  pin  end  and  li"  pin  end.) 

Length,  center  of  pin  to  flat^nd,  89'^70. 

Total  length  of  bar,  89''.54. 

Gauged  length,  SCK'. 

Weight,  221  pounds. 

Counter- weight  at  middle,  111  pounds. 

Deflections  measured  at  middle. 

Sectional  area,  (2'^98  horizontal  x  2'^99  vertical)  8.91  square  inches. 


Loads  cp' 
piled. 

CompreMion. 

Compres- 
sion  seta. 

Deflections. 

Remarks, 

Horizontal. 

VertioaL 

Poundt. 

1,000 

10,000 

20,000 

30,000 

40,000 

60.000 

1.000 

00,000 

70,000 

80,000 

90.000 

100,000 

1,000 

110,000 

120,000 

130.000 

140,000 

160,000 

1,000 

100,000 

170,000 

180,000 

190,000 

900,000 

1,000 

210,000 

220,000 

223,800 

Inek. 

0. 

.0020 
.0050 
.0084 
.0115 
.0148 

Inch. 

Inch. 
0. 

-.004 
—.01 
—.01 

Inek. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
.08 

1 

Ultiniate  strength  =  25,190 
pounds  per  square  inch. 

, 

—.02 

0. 
—.02 
-.02 
—.02 
-.02 
—.02 

0. 

—  02 
—.02 
-.02 
—.02 
—.02 

0. 
-s02 
—.08 
—.08 
—.08 
—.05 

0. 
-s05 
— w07 
—.09 

0. 

.0180 
.0210 
.0240 
.0270 
.0300 

0. 

.0330 
.0857 
.0888 
.0411 
.0440 

0. 

.0470 
.0500 
.0530 
.0565     . 
.0000 

.0006 

.0641 
.0680 
.0695 

• 

Deflected  horizontally. 

Maximum  deflection  35'^  from  pin  end. 

Scale  disturbed  in  front  of  1^'^  pin.    . 
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No.  763. 

(Tested  with  one  flat  end,  and  one  1^*'  pin  end.) 

Length,  center  of  pin  to  flat  end,  89^^68. 

Total  length  of  bar,  89''.54. 

Ganged  length,  80"'. 

Weight,  222  pounds. 

Counter- weight  at  middle.  111  pounds. 

Sectional  area  (2''M  horizontal  x  2''.9d  vertical),  8.91  square  inches* 

I>edaections  measured  at  middle. 


Loads  ap 
IiUed. 

Compresaioii. 

Compres- 
sion sets. 

Deflections. 

Bemarks. 

- 

HorisontaL 

Tertical. 

Foftndi. 

1,000 

10,000 

20,000 

30.000 

40,000 

50.000 

1.000 

60.000 

70,000 

80.000 

90.000 

100.000 

1.000 

110.000 

120,000 

lao.ooo 

140.000 
160,000 

1,000 
160,000 
170,000 
180.000* 
190.000 
200.000 

1.009     ' 
210,000 
220,000 
224,500 

Inch. 

0. 

.0050 
.0003 
.0126 
.0162 
.0195 

Inch, 

Inch, 

0. 

-.001 
—.01 
—.02 
-.08 
-s04 

0. 

-.04 
—.04 
—.04 
-.04 
-.04 

0. 

-s04 
—.06 
—.06 
-n06 
-n07 

0. 

—.07 
-.07 
—.08 
—.09 

!:"» 

-slO 

-sl2 
—.16 

Inek, 

0. 

—.02 
—.08 
-.03 
—.04 
-s04 

0. 
—.04 
-.04 
—.04 
—.04 
—.04 

0. 

—.04 
-s03 
—.02 
-.02 
-.02 
—.01 
-^02 
—.02 
-.014 
-.01 

-sOl 

—.01 
—.01 
—.01 
—.01 

■ 

Ultimate  strangth  s  25,190 
pounds  per  sqnare  inoh. 

0. 

.0226 
.0265 
.0285 
.0315 
.0346 

0. 

.0870 
.0400 
.0425 
.0151 
.0479 

-.0005 

.0602 
.0630 
.0555 
.0582 
.0615 

•••••a  •  ■■• 

.0005 

.0650 
.0694 
.0788 

Deflected  horizontally. 

Maximum  deflection  about  38}^^  from  pin  end. 

Scale  disturbed  in  fix)nt  of  1^''  pin. 


J 
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No.  1698. 

(Tested  with  one  flat  end  and  one  1^^'  pin  ends.) 

Length,  center  of  pin  to  flat  end,  119/^48. 
Total  length  of  bar,  119^^.33 
Gauged  length,  100". 
•  Weight,  295  pounds. 
Gonnter-weight  at  middle,  147  pounds. 

Sectional  area  (2'^98  horizontal  x  2'^99  vertical),  8.91  squaire  inches. 
Deflections  measpred  at  middle. 


Loads  »p* 
plied. 


Pounds, 

1.000 

10,000 

20.000 

80,000 

40,000 

50,000 

1,000 

80,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130,000 

140,000 

150,000 

1,000 

180,000 

170.000 

180,000 

190,000 

200,000 


CompreMion. 

Comprea- 
•lonseto. 

Defleotioiis. 

HorisontoL 

Vertical. 

Ineh. 

0. 

.0015 
.0050 
.0088 
.0124 
.0163 

Inch. 

-  Ineh. 

0. 
.01 
.02 
.02 
.02 
.02 

0. 

.02 
.02 
.02 
.02 
.08 

0. 

.02 
.08 
.02* 
.08 
.08 

0. 

.08 
.04 
.05 
.06 
.05 

Ineh. 
0. 

.001 
.01 
.01 
.01 
.01 

!oi| 

.02 
.02 
.02 
.02 
.01 
.02 
.02 
.02* 
.08 
.08 
.01 
.03 
.08 
.04 
*  .05 
.09 

^iiHA" 

.0200 
.0237 
.0275 
.0812 
.0849 

-^0010 

.0380 
.0421 
.0459 
.0494 
.0580 

—.0019 

.0565 
.0600 
.0640 
.0670 
.0705 

. 

Bemarks. 


UltiBiaiA  stren&tli  =  32,450 
ponods  per  square  iii<^ 


Deflected  horizontally. 

Maximum  deflection  about  .50^'  firom  pin  end. 

Scale  started  off  bar  in  firont  of  1^'^  pin. 
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No.  1699. 

(Tested  with  one  flat  end  and  one  1^^'  pin  end.) 

Length,  center  of  pin  to  flat  end,  119" A6. 

Gauged  length,  KKK^ 

Weight,  294^  poands. 

Ck>imter- weight  at  middle,  147  pounds. 

Sectional  area  {2"M  horizontal  x  2"M  vertical),  8.91  square  inches. 

Deflections  measured  at  middle. 


JjMdB  ap- 
plied. 


Tounds, 

1.000 

10,000 

20.000 

30,000 

40,000 

00.000 

1.000 

00,000 

70,000 

80,000 

90,000 

100,000 

1.000 

110. 000 

130,000 

130,000 

140.000 

160,000 

1,000 

100,000 

170,000 

180,000 

190,000 

194,900 


CompreMion. 

Compres* 
•ion  Mts. 

Deflections. 

Horixontal. 

YeriioaL 

Inch. 
0. 

Inch. 

Inch. 

0. 
.01 
.02 
.02 
.08 
.03 

0. 

.08 
.08 
.08 
.08 
.08 

0. 
.03 
.03 
.08 
.04 
.04 

0. 

.06 
.06 
.08 
.10 
.18 

Inch. 

0. 

.001 
.01 
.01 
.014 
.011 

0. 

.014 
.014 
.014 
.014 
.014 

0. 

.02 
.08 
.08 
.04 
.04 

0. 

.04 
.04 
.04 
.04 
.04 

.0016 

.0048 

.0066 

.0124 

.0106 

.0 

.0200 

.0240 

.0875 

.0811 

.0860 

—.0002 

.0896 

.0428 

.0464 

.0600 

.0688 

—.0004 

.0676 

.0611 

.0660 

Bemarka. 


Ultimate    strengths  21,870 
poands  per  square  inch. 


horizontal  deflection  increased  to  VMj  then  load  released,  and  ordi- 
lates  measured  as  below. 

Curve  of  flexure* 
[Oidinates  erery  12^'.] 
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No.  742. 

(Tested  with  two  I"  pin  ends.) 

Lengthy  center  to  center,  of  pins,  IWM. 

Weight,  21^  pounds. 

Counter- weight  at  middle,  147  pounds. 

Sectional  area  {2".W  horizontal  x  2'^98  vertical),  8.91  square  inches. 

Gauged  length,  lOCK'. 


Pounda. 

1.000 

5,000 

10,000 

20,000 

ao,ooo 

40,000 

50,000 

1,000 

00,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

180,000 

185^000 

140,000 

144,800 


^^^-     Ccmpr^on.  STESr 


JndL 

0. 

.0011 
.0080 
.0000 
.0107 
.0150 
.0190 


.0880 
.0987 
.0808 
.0845 
.0881 


.0420 
.0450 
.0497 


•iooaets. 


Inch, 


0. 


0. 


Deflections. 

HorlKontaL 

YertloftL 

^rvCM* 

^  rvCMa 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

-.01 

0. 

0. 

0. 

-.01 

0. 

—.03 

0. 

—.08 

0. 

—.12 

0. 

—.16 

a 

-.84 

0. 

Bemarks, 


UltimAte  etrangth  =  16.260 
ponnda  per  eqaare  Inch. 


Deflected  horizontally.    Scale  disturbed  in  front  of  ^'  pins. 

Curve  of  flexure, 
[Ordinfttes  every  12''.] 


a 


S5 


I 
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No.  743. 
(Tested  with  two  y  pin  ends.) 

liength,  center  to  center,  of  I"  pins,  119^^71. 
Weight,  296  pounds. 
Coanter-weight  at  middle,  147  pounds. 
Sectional  area  (2''.98  x  2''.99)  8.91  square  inches. 
Ckuiged  length,  IW. 


Loads  ap- 
pliedT 

Conpressioii. 

Compres- 
sion sets. 

Deflections. 

Semarks. 

HorisontaL 

YezticaL 

Powndi, 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50.000 

1,000 

60.000 

70.000 

80,000 

90,000 

100,000 

1.000 

110,000 

115.000 

120,000 

125,000 

130,000 

185.000 

140,000 

146^060 

.     145b400 

• 

Inch, 

0. 

.0004 
.0029 
.0071 
.0111 
.0150 
.0190 

/«». 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.01 

.01+ 

.02-- 

.0-- 

.04 

.05 

.06 

.07 

.00 

.12 

.18 

.31 

.89 

Ineh. 
0. 
0. 
Oi 

a 

0. 

Oi 

0.. 

0. 

0. 

0. 

Oi 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

UliimAte     strengths  16,820 
poonds  per  sqnare  inch. 

.0008 

.0230 
.0267 
.0806 
.0845 
.0882 

0. 

.0421 

Deflected  horizontally. 

Scale  disturbed  on  bar  in  front  of  I"  pins. 

Cmrve  of^exure. 
rOidinfttes  OTorj  12'M 


5     S 


« 

%' 


5 


e 


x 

%• 


< 
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No.  758. 

(Tested  with  two  piu  ends.) 

Length,  center  to  center,  of  1^'^  pins,  110^^58. 

Ganged  length,  100'^ 

Weight,  294^  pounds. 

Counter- weight  at  middle,  147  pounds. 

Sectional  area,  (2'^99  horizontal  x  2"M  vertical)  8.91  square  inches. 


Loads  ftp- 
pUed. 

ComprMrion. 

Compret- 
•ionteta. 

DaflectioDB. 

Bemarkt. 

HorUontal 

VerticifcL 

Poundi. 

1,000 

5,000 

10.000 

20,000 

80,000 

40,000 

50,000 

1,000 

60,000 

70,000 

80,000 

90.000 

100,000 

1.000 

110,000 

120,000 

180,000 

140,000 

150,000 

160,000 

168,700 

0.. 

Inth, 

Inch, 
0. 

IiuK 
0. 

• 

Ultimate     atrength -18.980 
pounds  per  aqnare  inch. 

0. 

.0008 
.0070 
.0105 
.0148 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
—.01 
—.01 
—.08 
-^06 
—.27 

.02 
.08 
.08 
.04 
.04 

0. 
.04 
.04 
.04 
.04 
.04 

0. 
.04 
.03 
.02 
.01 

0. 
—.01 
-^08 

—.0010 

.0188 
.0220 
.0255 
.0297 
.0885 

—.0006 

.0888 
.0425 
.0468 
.0515 
.0565 
.0620 

After  passing  the  maximum  load  the  bar  deflected  suddenly,  inoreas- 
ing  the  horizontal  deflection  to — 1'^50« 

Loads  released  to  initial  load  of  1,000  pounds;  permanent  horizontal 
deflection,  — ''.65. 

Strains  again  applied  and  ordinates  measured  as  below. 

Curve  of  flexure, 

m 

[Ordinates  every  12''.] 


?    3    J5    J     5    5    5    B    5 


Scale  disturbed  on  bar  in  front  of  1^''  pins. 
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No.  759. 

(Tested  with  two  pin  ends.) 

Lengtb,  center  to  center,  of  IJ"  pios,  119".58. 

Gauged  length,  100". 

Weight,  293  pounds. 

Counter- weigbt  at  middle,  146  pounds. 

Sectional  area  (2".9i>  horizontal  x  2".99  vertical),  8.85  square  inches. 


Ixwds  ap- 
plied. 


Pounds. 

1.000 

10.000 

ao.ooo 

30.000 

40,000 

50,000 

1,000 

60,000 

70.000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130.000 

140.000 

150.000 

157,000 


Compreftsion. 


Inch. 

0. 

.0002 
.0027 
.0060 
.0100 
.0140 


.0180 
.0212 
.0250 
.0287 
.0325 


.0363 
.0400 
.0440 
.0475 
.0510 


Compres-; 
sionsets.  I 


Inch. 


—.0003 


—.0006 


Deflections. 

Horizontal. 

Vertioal. 

Inch. 

Inch. 

0. 

0. 

0. 

.02 

0. 

.03 

0. 

.03 

0. 

.04 

0. 

.04 

0. 

0. 

0. 

.05 

0. 

.06 

0. 

.05 

0. 

.05 

0. 

.05 

0. 

0. 

0. 

.05 

0. 

.05 

.01 

.06 

.04 

.06 

.10 

.07 

.33 

.07 

Bemarka. 


Ultimate  atrenf^h  =  17.740 
pounds  per  square  incb. 


Post  deflected  suddenly  after  passihg  the  maximum  load ;  increasing 
the  horizontal  deflection  to  1".40. 

S.  Ex.  5 8 


r 
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No.  4398. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  1^^'  pins,  119^^55. 

Length  over  all,  119".30. 

Gauged  length,  100". 

Weight,  293  pounds. 

Counter- weight  at  middle,  146  pounds. 

Sectional  area  ^"  horizontal  x  2^.98  vertical),  8.94  square  inches. 


Loads  ap- 
plied. 


Poundt. 

1,000 

10,000 

20,000 

30,000 

40.000 

50,000 

1,000 

00,000 

70.000 

80,000 

90,000 

100,000 

1,000 

110,000 

120.000 

130,000 

140.000 

150,000 

1,000 

160,000 

170,000 

180,000 

185,000 

IM.OOO 

192,020 

185.000 


72.000 


Compre«»ioB.|Compr«J- 


Inch, 

0. 

.0019 
.0056 
.0092 
.0180 
.0109 


.0208 
.0242 
.0282 
.0320 
.0381 


.0400 
.0488 
.0475 
.0511 
.0548 

".0585" 
.0820 
.0048 


Inch. 


.0007 


0009 


.0010 


Defleotiona. 

Horiaontal. 

Vertical. 

Inch. 

Inch, 

0. 

0. 

0. 

.004 

0. 

.01 

a 

01 

0. 

01 

0. 

01 

0. 

0. 

0. 

.01 

0. 

01 

0. 

01 

0. 

01 

0. 

01 

0. 

0. 

0. 

.01 

0. 

01 

0. 

.ou 

0. 

oil 

0. 

OlJ 

0. 

0. 

0. 

.02 

—.004 

.03 

—.02 

.04 

—.05 

.05 

—.10 

.10 

—.18 

.14 

—.48 

.14 

—1.90 

.16 

Kemarks. 


intimate  atrengtb  =  21,480 
pounds  per  square  inch. 

Load  and  deflections  taken 
as  pressure  gradually  felL 
Sudden  sprinsing  oc- 
curred at  this  p<Hnt. 

Load  and  deflectiona  after 
sudden  springing  of  post. 


Scale  disturbed  in  front  of  pins. 
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No.  4399. 

(Tested  with  two  pin  endH.) 

LeDgth,  center  to  center,  of  IJ''  pins,  119".56. 

Length  over  all,  119''.28. 

Ganged  length,  100'^ 

Weight,  293  ponnds. 

Connterweight  at  middle,  146  ponnds. 

Sectional  area  (2'^98  horizontal  x  2'^98  vertical),  8.88  square  inches. 


^ir'^     Compression. 


PoundM. 

],000 

10,000 

20,000 

30,000 

40,000 

50,000 

1.000 

60,000 

70,000 

80.000 

90,000 

100,000 

J,  000 

110,000 

190,000 

130,000 

140,000 

130.000 

1,000 

160.000 

170.000 

180,000 

185,000 

190.000 

179,000 

75.000 


Jneh. 

0. 

.0023 
.0063 
.0102 
.0143 
.0180 


.0219 
.0255 
.0297 
.0334 
.0377 


.0415 
.0454 
.0495 
.0537 
.0580 


.0630 
.0680 
.0742 


Conpres- 
sion  sets. 


Jneh. 


0. 


.0006 


DtfflectioDS. 


Horizon  tol     Vertical 


.0010 


Jneh. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.02 
'   .06 

.18 

.50 
2.00 


Jneh. 


OOi 
0 
0 
0 
0 

001 

01 

04 

07 

—.13 

-.15 

—.15 


Bemarks. 


Ultimate  strengtb  =  21,400 
ponnds  per  square  ineb. 

At  this  point  sndden  spring- 
in£  occurred. 

Load  and  deflections  after 
sndden  springing. 


116       T£ST6   OF   IROS^.  AND   STEEL   AND   OTHER   MATERIALS. 

No.  4400. 

(Tested  with  two  pin  euds.) 

Length,  center  to  center,  of  2|"  pins,  119".75. 

Length  over  all,  119".50. 

Gauged  length,  100". 

Weight,  290J  pounds. 

Counter- weight  at  middle,  14G  pounds. 

Sectional  area  (2".dS  horizontal  x  2^.96  vertical),  8.82  square  inches. 


i 


'    Loads  ap- 
plied. 


Compreaaion. 


Inch. 

0. 

.0021 
.0055 
.0090 
.0120 
.0162 


.0109 
.0285 
.0274 
.0312 
.0350 


.0389 
.0426 
.0465 
.0501 
.0510 


.0580 
.0616 
.0655 


—.0007 


—.0010 


Pound9. 
1.000 

10.000 

20,000 

30,000 

40.000 

50,000 
1,000 

60,000 

70.000 

80,000 

90.000 
100,000 
1,000 
110,000 
120,000 
130, 000 
140.000 
150.000 
1,000 
160.000 
170,000 
180,000 
185.000 
190,000 
105,000 
195.900 
178,000 
Sadden  deflection  changing  to— 

77, 000 


Comprea- 
aion  aeta. 


Inch. 


—.0013 


Deflectiona. 

Bemarka. 

Horisontal. 

Vertical. 

Inch, 

Inch. 

0. 

0. 

m 

.01 
.01 

004 

.02 

• 

01 

.02 

01 

.03 

0 

1 

.01 
.03 
.03 
.03 
.03 
.03 
.01 
.034 

.004 

!^ 

.  004 

.031 

.00* 

.  oo| 

.01 

.004 
.004 

.034 
.04 

• 

.02 

.05 

03     • 

.054 

.03 

.07 

.10 

.10 

.16 

.13 

Ultimate    atrenj^th  s  22, 210 

.60 

.25 

pounds  per  aqaare  inch. 

1 

1 

1 

.05 

.20 

Scale  disturbed  in  front  of  pins. 


i 
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No.  4401. 

(Tested  with  two  pin  ends.) 

Length,  center  to  center,  of  2^"  pins,  119".75. 

Length  over  all,  119".47. 

Ganged  length,  100''. 

Weight,  293  pounds. 

Counter- weight  at  middle,  146  pounds. 

Sectional  area  (2".98  horizontal  x  2".99  vertical),  8.91  square  inches. 


Deflections. 


Loads  ap- 
plied. 


ICompressioD. 


Compres- 
,  sion  sets. 


PoutuU. 

1,000 

10,000 

20.000 

30,000 

40.000 

90,000 

1.000 

60,000 

70,000 

80,000 

90,000 

100,000 

1,000 

110,000 

120,000 

130.000 

140,000 

150,000 

1.000 

160,000 

170,000 

180,000 

185,000 

190,000 

195, 000 

198,600 

176,000 
69,000 


Inch. 

0. 

.0009 
.0044 
.0081 
.0120 
.0160 


I 


Inch. 


Horizontal.    Vertical. 


.0195 

0. 

.0:^33 
.0271 
.0311 
.0350 

•   ••■■•       V. 

.'6392" 

.0430 

0. 

•  •••■•   ••■ 

.0471 

.0511 

.0553 

.0007 

.0596 

.0642 

.0690 

•  V  •  •  ■   -  •  • 

1 

nefi. 

Inch. 

0. 

0. 

0. 

.01 

0. 

.02 

0. 

.02 

0. 

.02 

0. 

.02 

0. 

.OOi 

0. 

.02 

0. 

.02 

0. 

.02J 

0. 

.02 
.02 

0. 

0. 

.00 

0. 

.02 

0, 

.02 

.024 

0. 

0. 

.02* 
.02{ 

0. 

0. 

0. 

0. 

.02 

0. 

.02 

.01 

.004 

.01 

0. 

.01 

-.014 

.03 

—.03 

.10 

—.10 

.50 

.20 

2.10 

—.23 

liemarks. 


Ultimate  strength  =  22,290 
pounds  per  square  inch. 

Took  sudden  deflection. 

Load  and  deflections  after 
sndden  spiinging. 


Scale  disturbed  in  front  of  pins. 


• 
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8  b. 

TABULATION  OF  COMPRESSION  TESTS  OF  3"  X  3"  WROUGHT-IRON  BARS. 

TESTED  WITH  TWO  PIN  ENDS. 


i 


a 

0 


Dimenaiona  of  bar. 


4378 
4379 
4376 
43n 
4374 
4375 
4372 
4373 
4370 
4371 
4368 
4369 
4367 
4365 
4366 
4364 
4363 
1628 
1629 
1626 
1627 
1624 
1625 
1622 
1623 
1620 
1621 
1619 
1619 
1616 
1617 
1614 
1615 
1612 
1613 
1610 
1611 
1608 
1609 
1606 
1607 
1604 
1605 
1602 
1603 
1600 
1601 


Inezes. 


t 


i 

a 

2 


Inches. 

80.00 

30.00 

42.00 

42.00 

53.99 

54.00 

59.98 

59.96 

66.00 

66.00 

' '  7L  98 

7L98 

78.03 

84.00 

84.00 

90.00 

90.00 

95.54 

95.54 

101.69 

101.67 

107.57 

107.56 

113.63 

113.63 

119.60 

119.60 

125.63 

125.64 

131. 70 

131. 70 

137.65 

137.66 

143.82 

143.82 

149. 79 

149. 77 

155.76 

155.74 

16L81 

161.81 

167.76 

167.75 

173.60 

173.62 

179.50 

179.46 


1 

PQ 


Ineket. 
2.96 
2.90 
2.98 
2.98 
2.96 
2.97 
2. 96 
2.96 
2.98 
2.97 
2.97 
2.97 
2.96 
2.97 
2.97 
3.01 
2.97 
2.95 
2.97 
2.98 
3.02 
2.98 
2.97 
2.98 
2.96 
2.98 
2.98 
2.98 
2.98 
3.00 
3.01 
2.98 
2.99 
2.96 
2.97 
2.99 
2.99 
2.95 
it  99 
2.98 
2.96 
2.96 
2.95 
2.98 
2.98 
2.94 
2.98 


5 


Inches. 
2.90 
2.98 
2.99 
2.97 
2.99 
2.99 
3.00 
2.99 
2.98 
2.98 
2.97 
2.98 
3.01 
2.96 
2.96 
2.95 
2.98 
2.95 
2.96 
2.99 
2.96 
2.90 
2.90 
2.98 
2.98 
2.98 
2.99 
2.99 
2.98 
2.96 
2.95 
.  2.97 
2.96 
2.98 
2.99 
2.98 
2.08 
2.95 
2.96 
2.98 
•  2.97 
3.00 
3.00 
2.98 
2.97 
2.99 
2.98 


Sq. 


m 

I 

1 

-a 

I 


I  Ultimate  comDreaaive 
atrengto. 


wehe*. 

a  79 
a  91 
a  91 
a85 
a  91 
a88 
a88 
a  91 
a  88 
a  85 
a  82 
a  85 
a  91 
a  79 
a  79 
a88 
a  85 
a  70 
a  79 
a  91 
a  94 
a  91 
a  88 
a  88 
a88 
a  88 
a  91 
a  91 
a  88 
a  88 

o.  oo 

a85 
a  85 
a82 
a88 
a  PI 
a  91 
a  70 
a  85 
a  88 
a  79 

a  85 
a88 
a  85 
a  79 
a  88 


I 


Pounde. 
248,400 
285,000 
232,100 
267.000 
284.550 
237,200 
233,650 
237.400 
226,900 
224.000 
246.300 
235,050 
238.780 
226,560 
206.450 
213,350 
224,600 
225,000 
213. 100 
220,000 
197,050 
194,900 
186.100 
175,300 
186.950 
183.500 
180.000 
156,600 
182,800 
185.000 
172,900 
l.U  150 
160.500 
151.300 
157.  280 
147. 180 
158.950 
160,000 
150,000 
147.300 
148.200 
141,050 
158,600 
124,950 
132. 600 
114,350 
139.44)0 


8.^ 

c 

•o  Z 

a  «s 

SI  9 

(2? 


Manner  of  failure. 


28,260 
31,990 
26,050 
30.270 
26.320 
26,710 
26,310 
26,640 
25,550 
25,310 
27.930 
26,560 
26.800 
25.770 
23,490 
24,030 
25,380 
25,860 
24,240 
24,690 
22.040 
21,870 
20,960 
19,740 
21,050 
20.660 
20,200 
17.580 
20.590 
20.830 
19. 470 
17,420 
18,140 
17.490 
17. 710 
16,520 
17,840 
18,390 
16,950 
16.590 
16.860 
15,880 
17,920 
14,070 
14.980 
13, 010 
15.700 


Horizontal  deftection. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
Downward  deflection. 
Horizontal  deflection. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
,     Do. 

Do. 

Do. 


TESTED  WITH  TWO  FLAT  ENDS. 


760 

89.56 

2.98 

2.99 

a  91 

238,600 

26,780 

Horizontal  deflection. 

761 

89.56 

2.98 

2.99 

a  91 

227,000 

25,580 

Do. 

744 

119.38 

2.99 

2.98 

a  91 

205, 000 

23,010 

Do. 

745 

119.38 

2.99 

2.98 

a  91 

200.000 

• 

22,450 

Horizontal    and    down 
ward  deflection. 

TESTED  WITH  ONE  FLAT  AND  ONE  PIN  END. 


762 

Ih 

89.70 

2.98 

2.99 

a  91 

223,800 

25.120 

Horizontal  deflection. 

763 

1 

89.68 

2.98 

2.99 

a  91 

224,500 

25,190 

Do. 

1598 

1 

119.48 

2.99 

2.98 

a  91 

200,000 

22,450 

Do. 

1599 

l{ 

119.46 

2.99 

2.98 

a  91 

194,900 

21, 870 

Do. 
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TABULATION  OF  COMPRESSION  TESTS,  &c.— Continued. 

TESTED  TVITH  TWO  PIN  ENDS. 


m 
a 

• 
9 

I 

Diameter  of  bar. 

. 

Ultimate  compreuive 
strengtn. 

^ 

L.      • 

Knmber  of 

Diameter  o 

Length. 

• 

JO 

pq 

• 

& 

•3 
1 

1 

TotaL 

Poauds  pe 
square  inch 

ICanner  of  failure. 

Inch. 

Inchia. 

Inehe*. 

Inehe*. 

8q,ineh$t, 

Poundt, 

742 

i 

119.68 

2.99 

2.98 

8.91 

144,800 

16,250 

Horizontal  deflection. 

743 

119.71 

2.98 

2.99 

8.91 

145,400 

16,820 

Do. 

758 

H 

119.58 

2.99 

2.98 

8.91 

168.700 

18,930 

Do. 

7S9 

1» 

119.58 

2.96 

2:90 

8.85 

157,000 

17,740 

Do. 

1820 

U 

119.60 

2.98 

2.98 

8.88 

183,500 

20,660 

Do. 

1621 

11 

119.60 

2.98 

2.99 

8.91 

180,000 

20.200 

Do. 

4308 

li 

119.55 

3.00 

2.98 

8.94 

192,020 

21,480 

Do. 

4399 

if 

119.56 

2  98 

2.98 

8.88 

190,000 

21,400 

Do. 

4400 

2i 

119.75 

2.98 

2.96 

8.82 

195.900 

22,210 

Do. 

4401 

2i 

119.75 

2.98 

2.99 

8.91 

198.600 

22,290 

Do. 

4a. 


COMPBESSION    OF    WROUGHT-IEON     COLUMNS,    LATTICED    BOX 

SOLID    WEB, 


AND 


This  series  of  tests  comprises  seventy-four  columns;  forty  of  the  num- 
ber have  been  tested,  the  results  of  which  are  herewith  presented. 

The  columns  were  made  by  the  Detroit  Bridge  and  Iron  Company.  ^ 

The  styles  of  posts  represented  are  those  composed  of— 

Channel  bars  with  solid  webs. 

Channel  bars  and  plates. 

Plates  and  angles. 

Channel  bars,  latticed  with  straight  and  swelled  sides. 

Channel  bars,  latticed  on  one  side,  and  with  continuous  plate  on  one 
side. 

AU  the  posts  were  tested  with  3J"  pins  placed  in  the  ceter  of  gravity 
of  cross-section ;  except  two  posts  of  set  N,  which  had  the  pins  in  the 
center  of  gravity  of  the  channel  bars.  This  gave  an  eccentric  loading 
for  these  columns,  on  account  of  the  continuous  plate  on  one  side  of  the 
channel  bars. 

The  pins  were  used  in  a  vertical  position,  unless  otherwise  stated  in 
the  details  of  the  tests. 

In  the  testing-machine  the  posts  occupied  a  horizontal  position. 

They  were  counter-weighted  at  the  middle. 

Cast-iron  bolsters  for  pin  seats  were  used  between  the  ends  of  the  col- 
umns and  the  flat  compression  platforms  of  the  testing-machine. 

The  sectional  areas  were  obtained  from  the  weights  of  the  channel 
bars,  angles,  and  plates,  which  were  weighed  before  any  holes  were 
punched,  calling  the  sectional  area,  in  square  inches,  one-tenth  the 
weight  in  pounds  per  yard  of  the  iron. 

Compressions  and  sets  were  measured  within  the  gauged  length  by  a 
screw  micrometer. 

The  guaged  length  covered  the  middle  portion  of  the  pbst,  and  was 
taken  along  the  center  line  of  the  upper  channel  bar  or  plate,  always 
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using  a  length  shorter  than  the  distance  between  the  eye-platen,  to  ob- 
tain gaugings  unaffected  by  the  concentration  of  load  at  those  points. 

The  deflections  were  measured  at  the  middle  of  the  post.  An  arm 
carrying  a  pointer  was  clamped  to  the  post.  The  pointer,  moving  over 
the  face  of  a  dial,  indicated  the  amount  and  direction  of  deflection. 

Loads  were  gradually  applied,  measuring  the  compressions  and  de- 
flections after  each  increment;  returning  at  intervals  to  the  initial  load 
to  determine  the  sets. 

The  maximum  load  the  column  was  capable  of  sustaining  was  re- 
corded as  the  ultimate  strength,  although,  previous  to  reaching  this  load, 
considerable  distortion  may  have  been  produced. 

Observations  were  made  on  the  behavior  of  the  posts  after  passing 
the  maximum  load,  while  the  pressure  was  falling,  showing  in  some 
cases  a  tendency  to  deflect  with  a  sudden  spring,  accompanied  by  seri- 
ous loss  of  strength. 

The  slips  of  the  eye-plates  along  the  continuous  plates  and  channel 
bars  during  the  tests  were  measured  for  certain  posts  in  sets  F,  G,  H, 
and  I.  The  measuiements  of  slip  were  taken  in  a  length  of  10"  or  20", 
one  end  of  the  micrometer  being  secured  to  the  eye-plate,  and  one  end 
to  the  channel  bar.  The  readings  include  both  the  compression  move- 
ment of  the  material  and  the  slip  of  the  plates. 

Columns  H,  I,  L,  and  M  were  provided  with  pin  holes  for  placing  the 
pins  either  parallel  or  perpendicular  to  the  webs  of  the  channel  bars. 

After  the  ultimate  strength  had  been  determined  with  tbe  pins  in 
their  first  position,  a  supplementary  test  was  made,  if  the  condition  of 
the  column  justified  it  with  the  pins  at  right  angles  to  their  former  posi- 
tion ;  thus  changing  the  moment  of  inertia  of  the  cross-section,  taken 
about  the  pin  as  an  axis. 

The  experiments  with  columns  N  show  how  much  strength  is  saved 
by  employing  the  pins  in  the  center  of  gravity  of  the  cross- section. 
Where  such  was  not  the  case,  the  columns  showed  tbe  efifect  of  the  ec- 
centric loading  by  deflections  perpendicular  to  the  axis  of  the  pins,  from 
the  initial  loads,  which  resulted  in  their  early  failure. 
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WROUGHT-IRON  COLUMNS. 

Set  a. — 6"  channels  with  solid  tceb. 

1^0.  752. 

Length,  center  to  center,  of  3J  pins,  120''.20  =  10' —  0."20. 
Gange<l  length,  80''. 
Total  weight,  432  pounds. 
Goanter-weight  at  middle,  216  pounds. 

Sectioiial  area, 

Sqoaro  inches. 

Chaoael  A,  11' 0",  112pouDd8 3.054 

Channel  B,  11' 0",  112  pounds 3.054 

Web  plat©,  y  9".  45  ponnds ;  thickncaa,  ".25 1.385 

Angles,  each  9^9'',  Impounds 2,338 

Total 9.831 


Loads  sp« 
plied. 


Pounds. 

5,000 

10,000 

20.000 

30.000 

40,000 

50,000 

5.000 

60.000 

80,000 

100,000 

5.000 

120,000 

140,000 

150,000 

5,000 

160,000 

170,000 

180,000 

190,000 

200.000 

5,000 

210,000 

220,000 

230,000 

240.000 

250,  too 

260.000 

270.000 

280,000 

290.000 

297,100 


Compression. 


Compres- 
sion ^ts. 


Bemarks. 


Inch. 
0. 

Inch. 

.0031 

1 

.0089 

.0132 

.0182 

.0232 

0. 

.0280 

.0360 

.0425 

"o.   * 

.0483 

.0540 

.0565 

6. 

.0590*  ' 

.  (614 

.0640 

.0670 

.0697 
."072i 

.•a...    ■* 

.0018 

.0755 

.0785 

.0820 

.0855 

.0900 

.0P37 

.0976 

.1027 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
V. 
0. 
0 
0. 

0- 
0. 
0. 
0. 

4-.  01 

.03 
.03 
.04 
.05 
.07 
.09 
.12 
.26 


Inch. 
0. 

-.02 
-.06 
—.06 
-.07 
-.(>9 
-.02 
-.10 
-.11 

""  •    «  •« 

-.04 
-.14 
-.16 
-.16 
-.06 
-.17 
-.18 
-.18 
-.19 
-.19 
-.11 
-.20 
—  20 
-.20 
-.21 
—.21 
—.21 
-.22 
-.23 
-.30 
-.41 


Ultimate  strength  s  30.220 
I>onnds  per  square  inch. 


Failed  by  horizontal  deflection.    Loads  continued  till  horizontal  de- 
flection reached  1"  vertical  —".10. 
Pin  holes  not  elongated. 
Pins  bent  ".23  concave  in  12  inches. 
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No.  757. 

Length,  center  to  center,  of  3^  pins,  120".07  =  10'— 0."07. 

Oaneed  length,  80''. 

Total  weight,  446  ponnds. 

Counter- weight  at  middle,  223  poand8. 

Sectional  area. 

Square  Lnche*. 

Channel  A,  11' 0",  llOpounds 2.997 

Channels,  11' O'',  131  pounds 3.571 

Web  plate,  9' 9''  44  pounds 1.354 

Angles  each,  9' 9",  18i  ponnds 2.277 

Total 10.199 

Bent  pins  from  experiment  No.  755  used  with  this  column,  placed  so 
that  they  shall  be  bent  in  an  opposite  direction.  When  driving  pin  in 
column  a  rivet  head  came  off.    Granular  appearance. 


LoAda  ap- 
plied. 

* 
CompreMion. 

Compres- 
sion seta. 

Deflections. 

Bemarks. 

EtorizonUL 

Vertical. 

Pounds. 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

5,000 

60,000 

70,000 

80,000 

90,000 

100,000 

5,000 

110,000 

120,000    . 

130,000 

140.000 

150.000 

5,000 

100,000 

170, 000 

180,000 

190,000 

200,000 

5,000 

210,000 

220,000 

280,000 

240,000 

250,000 

5,000 

260,000 

270.000 

28C,000 

290,000 

300,000 

810,000 

820,000 

Inch. 

0. 

.0020 
.0050 
.0078 
.0110 
.0140 

Inch. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0- 

0. 

-.01 
-.03 
-.04 

0. 

—  04 
-.05 
—.05 
-.06 
-.06 

0. 

-.05 
-.06 
-.06 
—.07 

Inch. 
0. 

-  .001 
0. 
0. 
0. 
0. 
0. 

-.00* 
-.02 
-.05 
-.08 
-.10 
-.02 
-.11 
-.12 
-.14 
-.15 
-.17 
-.08 
-.18 
-,20 
-.20 
-.21 
-.23 
-.11 
-.24 
-.25 
-.27 
-.29 
-.30 
-.16 
-.32 
-.34 
-.36 
-.39 
-.43 
-.47 
-.54 

1 

• 

.0004 

.0170 
.0200 
.0230 
.0261 
.0297 

.0325 
.0359 
.0398 
.0430 
.0460 

0. 

1 

t 

• 

Ultimate  strength  =  31.380 
pounds  per  sqnare  inch. 

.0009 

.0500 
.0530 
.0560 
.0592 
.0626 

'        -.08 

.0027 

0. 

-.07 
-.08 
-.09 
—.09 
-.10 
-.01 
—.10 

.0660 
.0690 
.0725 
.0760 
.0800 

*6835*"* 

.0879 
.0928 
.0980 

'".'0060" 

-.10 
-.11 
—.13 

. 

-.16 
-.20 
-.28 

1 

Sustained  maximum  load,  320,000  pounds,  5  minutes,  gradually  bend- 
ing the  pins,  and  failing  at  eye-plates  by  shearing  rivets  between  eye- 
plates  and  channel  webs,  3J''  wrought-iron  pins  bent  ".37  concave  in  12''. 
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No.  755. 

• 

LeD^h.  center  to  center,  of  3J"  pins,  180".=15'— 0". 

Gauged  length,  150''. 

Total  weight,  598  pounds. 

Counter- weight  at  middle,  299  pounds. 

Sectional  area. 

Sqoare  inchea. 

Channel  A,  16' 0",  163  pounds 3.056 

Channel  B,  16' 0^',  163  pounds 3.056 

Web-plate,  14' 9".  66  pounds 1.343 

Angles  each,  14' y',  31  pounds 2.582 

9.977 


Loads  ap- 
plied. 


Pwnnda. 

5,000 

10.000 

20,000 

30,000 

40.000 

50,000 

5.000 

00.000 

70,000 

80,000 

90,000 

100,000 

5.000 

110,000 

120,000 

130.000 

140,000 

150,000 

5.000 

160,000 

170.000 

180,000 

190.000 

200.000 

5,000 

210,000 

220,000 

290,000 

235.000 

5,000 

240,000 

245,000 

250.000 

5,000 

250.000 

251,000 


Compresaion. 


Inch, 

0. 

.0010 
.0050 
.0090 
.0120 
.0160 


.0205 
.0250 
.0307 
.0360 
.0415 


.0470 
.0528 
.0583 
.0041 
.0700 


.0768 
.0829 
.0895 
.0962 
.1028 


.1101 
.1170 
.1251 
.1290 


.1340 
.1389 
.1431 


Comprea-| 
aion  seta. : 


Inch. 


Deflectiona. 


Horizontal. 


-.0008 


-.0010 


-.0004 


.0015 


.0050 


0095 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 

0.4- 

0. 

0. 

0. 

.01 
.01 
.01 
.01 
.01 

0. 

0. 

0. 
.01 

-  .02 

-  .05 

-  .10 

-  .12 
0. 

-  .15 

-  .22 

-  .30 

-  .06 

-  .34 
-1.00* 


Vertical. 


Inch. 

0. 

0. 
.01 
.02 
.03 
.04 

-.01 
.04 
.05 
.0» 
.05 
.06 

-.02 
.07 
.08 
.09 
.09 
.10 

-.02 
.00 
.10 
.10 
.11 
.12 

-.02 
.11 
.12 
.13 
.15 
.01 
.15 
.18 
.21 
.07 
.22 

-.80* 


Bemarka. 


Ultimate  atreDgth  =  25.160 
pounds  per  square  inch. 


*About. 


Failed  by  horizontal  deflection. 
Pins  bent  concave  ".08  in  12". 
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Ko.  756. 

Length,  center  to  center,  of  3J"  pins,  180".=15'— 0''. 

Ganged  length,  150''. 

Total  weight,  592  pounds. 

Gonnter- weight  at  middle,  296  ponnds. 

Sectional  area. 

Square  inobea 

Channel  A,  16' 0",  163  ponnds 3.056 

Channel  B,  16' 0",  163  pounds 3.056 

Web-plate,  14' 9",  66  ponnds 1.343 

Angles  each,  14' 9",  31  pounds 2.5*i2 

9. 977 


Loads  ap- 
plied. 

Compre^ion. 

Comprea* 
sioD  sets. 

Deflections. 

Remarks. 

Horizontal     Vertical. 

1 

Poundi. 

5,000 

10.000 

20,000 

30,000 

40,000 

50,0C0 

5,000 

60.000 

70,000 

80,000 

90.000 

100,  000 

5.000 

110,  000 

120,000 

130,000 

140,  000 

150,000 

5,000 

160,000 

170,000 

180,000 

190,000 

200,000 

5,000 

200,000 

210,000 

Inch. 
0. 
.0009 

Inch. 

Inch.             Inch. 
0.                    0. 
0.                      .01 
0.                       .06 
0.                         OK 

.0018 

.0053 
.0093 
.0146 

.0208 

"".0005 

0.-h 
-.01 

0. 

-.03 
-.05 
-.06 
-.07 
-.08 

0. 

-.09 
-.10 
-.11 
-.12 
-.14 
-.01 
-.17 
-.20 
-.22 
-.26 
-.34 
-.08 
-.39 
-.54 

.09 
.09 
0. 

.06 
.06 
.06 
.05 
.04 
-.02 
.01 
.01 
0. 
0. 
0. 

-.04 
-.03 
-.03 

.0260 

.0316 
.0371 
.0428 

i 

***.'o6i6 

•    •    •       ■ 

.0481 
.0539 
.0595 
.0650 
.0708 

.0015 

.0770 
.0830 
.0890 
.0950 
.1022 

-.03 
-.02 

i:ox 

0. 
.07         TTItimatA    Mt ran irth  —  91.050  1 

.0040 

.1031 
.1100 

pounds  per  square  inch. 

steel  pins  (quality  unknown)  bent  concave  about  ''.02  in  12''. 

Pin  holes  in  channels  and  eye-plates  not  elongated. 

Rivet  heads  cut  oflf  at  eye-plates  and  rivets  driven  out.  They  were 
tight  under  the  heads,  but  did  not  fill  well  at  the  bodies. 

With  eye-plates  more  securely  riveted  (slipping  along  channel-bars 
b^ing  prevented),  the  pins  would  have  had  less  opportunity  to  bend. 


1^ 
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No.  753. 

length,  center  to  center,  of  3 J"  pins,  2W  =  .20'  — 0". 
Gauged  length,  200''. 
Total  weight,  765  pounds. 
Counter-weight  at  middle,  382  pounds. 

SecHomfil  area. 

Square  inchM. 

Channel  A,  21' (y',  215  pounds 3.071 

Channel  B,  21' 0", 212  pounds 3.029 

Web  plate.  19^  9",  79  pounds 1.200 

Angles  each,  ly  9",  40  pounds 2.432 

9.732 


Lo*d«  ap- 

Compreaalon. 

Compres- 

Deflections. 

Remarka. 

{        pUed. 

1 

AioD  teU. 

Horizontal. 

Vertical- 

PoundM 

5,000 

10. 000 

ao.ooo 

30,000 

40.000 

60,000 

5,000 

60,000 

70.000 

80.000 

90,000 

100,000 

5.000 

110,000 

120,000 

130.000 

140,000 

150.000 

5,000 

160.000 

170.000 

180.000 

5.000 

188.600 

Inch. 

0. 

.0030 
.0085 
.0150 

Inch. 

Inch. 
0. 
.01 
.01 
.01 

Inch. 
0. 

.01 
.04 
.04 



.0220 
.0290 

.0356 

.01      !            -05 

■i- 

.01 
.01 
0. 
0. 
0. 

+.01 
.02 
—.01 
.03 
.05 
.06 

.06 
0. 

.07 

.00 

.10 

.10 

.11 
0.     4- 

.0430 
.0500 
.  0.575 
.0656 

• 

0. 

.0721 
.0800 
.0874 
.0950 
.1030 

12^ 

.12 

.13 

.13      ! 

.13 

.01 

.13 

.13 

.10 
0. 
0.               TTItimAtA     BtrAiiffth  — 10.380 

.00 

.11 

—.01 

.13 

.0008 

.1105 
.1190 
.1270 

.19 
.32 
.0 
.55 

.0024 





poundii  per  square  Inch. 

Deflected  horizontally. 

When  deflection  reached  V  the  column  sprung  suddenly,  increas- 
ing deflection  to  2'MO.  Load  released  to  5^000  pounds ;  horizontal  de- 
flection ''.34,  vertical  ".31. 

Pins  bent  about  ".03  concave  in  12". 
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No.  754. 

Length,  center  to  center,  of  3J  pins,  240'M0  =  30'  —  (KMO. 

Gaueed  length,  200''. 

Total  weight,  755  pounds. 

Counter- weight  at  middle,  378  pounds. 

Sectional  area. 

Bqomre  inches. 

Channel  A,  21'  0",  215  pounds 3.071 

Channel  B,  21' 0",  211  pounds 3.014 

Web  plate,  19' 9",  78  pounds 1.185 

Angles  each,  19' 9",  41  pounds 2.492 

9. 702 


Loads  ap- 
plied. 

Compreasioii. 

Conpres' 
siooaets. 

Deflections. 

Remarks. 

Horizontal. 

Vertical 

Poundt, 

5,000 

10.000 

20,000 

30,000 

40,000 

50,000 

5,000 

80,000 

70,000 

80,000 

90.000 

100,000 

5,000 

110.000 

120,000 

190,000 

140.000 

150.000 

5,000 

150,000 

158,300 

Inch. 

0. 

.0040 
.0112 
.0186 
.0252 
.0824 

IfUh. 

Ineh, 

0. 

0. 
—  .01 

Inch, 
0. 

—.02 
—.04 
—.04 
—.02 
—.01 
—.06 
—.01 
0. 

.01* 
.08 
.05 
—.06 
.05 
.07 
.09 
.10 
.11 
—.08 
.11 
.10 

Ultimate   strength  — 16,220 
pounds  per  square  inch. 

—.01 
—  .02 

—  .05 
0. 

—  .07 

—  .09 

—  .10 

—  .12 

—  .16 
0. 

—  .17 

—  .21 

—  .28 

—  .38 

—  .66 

—  .02 

—  .46 
—1.00 

.0005  ' 

.0400 
.0470 
.0542 
.0012 
.0680 

.0757"* 

.0880 
.0010 
.0090 
.1070 

0. 

■*.*0008'* 

Deflections  increased  to  — 4^'  horizontal. 

Load  released  to  initial  5,000  pounds ;  deflections  reading  horizontal 

.  2'MO,  vertical  -  ''.08. 


K 


t 


<c, 


(■ 


r    1 


-^    - 


$ 


2S 


.fc 


?  .IR 
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WROUGHT-IRON  COLUMNS. 
Set  D. — 8''  channeU  tciih  $olid  toehs. 

No.  751. 

Length,  ceDter  to  center,  of  3^''  pins,  240''  =  20'  -0". 
Gauged  length,  200". 
Total  weight,  1,275  pounds. 
Counter-weight  at  middle,  637  pounds. 

Sectional  area. 

SqoAre  incbea 

Channel  A,  21' 0",  345  pouncU;  web,  '.35 4.929 

Channel  B,  21' 0";  349  pounds;  web,  ".35 4.986 

Web  pUte,  19' 9",  165  ponnds ;  thickness,  A" 2.506 

Four  angles,  21' 0",  64  pounds  each  (2"  x  2"  X  i") 3.666 

16.077 


Loads  ap- 
plied. 

CompressioD. 

Compres- 
ftion  Mt8. 

t 

DeflectioDS. 

Remarks. 

HorixonUl. 

Vertical. 

Poundt. 

5,000 

10,000 

20,000 

30.000 

40,000 

50,000 

5,000 

60.000 

80.000 

100,000 

5,000 

120,000 

140,000 

150,000 

5,000 

160,000 

170.000 

180.000 

190.000 

200.000 

5,000 

210,000 

220.000 

230,000 

240,000 

250,000 

5.000 

260,000 

270,000 

280,000 

290,000 

300,000 

310,000 

820,000 

Inch. 

0. 

.0033 
.0100 
.0158 
.0212 
.0265 

• 

JfMA. 

Inch. 

0. 

0. 

0. 

0. 

—.01 
—.01 

0. 

—.01 
—.02 
—.02 
—.01 
—.03 
—.03 
—.08 
—.01 
-.04 
—.05 

—  05 
-.05 
—.05 

—  01 

—  06 

—  06 

—  07 

—  07 

—  07 

—  01 

—  10 

—  11 

—  12 
-.12 

—  14 

—  16 

—  17 

Inch. 
0. 
0. 

—  02 

—  04 

—  05 

—  06 

—  01 

—  06 

—  06 

—  06 

—  01 

—  (i7 

—  07 

—  07 

—  02 

—  09 

—  09 

—  09 

—  10 

—  10 

—  06 

—  14 

—  16 

—  17 

—  17 

—  19 

—  11 

—  26 

—  29 

—  30 

—  32 

—  36 

—  38 
—.40 

SnappiDg  sounds. 

.  =  19,900  pounds  per  square 
inch. 

0. 

.0806' 

.0890 

.0480 

.'0565" 

.0652 
.0695 

0. 

—.0005 

.0740 
.0782 
.0824 
.0872 
.0910 

0. 

.0965 
.0996 
.1084 
.1070 
.1106 

0. 

.1140 
.1188 



1             -- 

1 

Test  discontinued  on  account  of  bending  of  3^^'  pins. 
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Ill  SO 

a: 


.13  can/ea;ve 


£nd  ef  colu;tnn 
12'!S0 


Ccts^  iron  'bolster. 

The  apparent  deflections  of  the  column  were  in  part  caused  by  the 
bending  of  the  pins,  which  moved  the  post  as  a  whole  in  the  testing 
ma  ;hine. 

Post  rested  13  days,  then  tested,  using  steel  pins  (web  a  behind 
pins  removed),  and  bolsters  for  pins,  having  inside  bearings  between 
the  channel  bars. 


Loftdsap* 
pUed. 

Compression. 

Compres- 

Deflections. 

Kemarks. 

sion  sets. 

Horizontal. 

Vertical. 

Twmd9. 
5.000 
50,000 
100,000 
150,000 
200,000 
250,000 
800.000 
820.000 
340,000 
360,000 
370,000 
380,000 
390,000 
400,000 
410.000 
415,000 
420, 000 
425,000 

strains  conti 

*400.000 

278,000 

5,000 

278,500 

Inth. 

Inch. 

Inch. 
0. 
0. 

—  .01 

—  .02 

—  .04 

—  .06 

—  .09 

—  .10 

—  .11 

—  .12 

—  .14 

—  .16 

—  .18 

—  .21 

—  .28 

—  .33 

—  .41 

—  .51 

falling  as  thi 
—1.20 
—2.68 
—1.15 
—2.86 

Inch. 
0. 

—.03 
—.06 
—.08 
—.09 
—.10 
—.14 
—.16 
—.17 
—.18 
—.20 
-.22 
—.24 
—.27 
—.30 
-.35 
—.40 
—.46 

Q  deflections 
—.55 
-.50} 

—.28  5 

—.48 



Ultimate  strength  =  26,430 

pounds  per  square  inch, 
increased. 

Sprung  suddenly. 

Load  and  deflections  after 
sudden  springing. 

Loail  sustainea  after  above 
deflections. 

naed,  the  load 

1 

*  Approximate. 
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No.  1642. 

Liength,  center  tx)  center,  of  3^"  pins,  2W.  =  20'  0". 

Oanged  length,  20(K'. 

Weight,  1,290  poonds. 

Counter- weight  at  middle,  045  pounds. 


Sectional 

SqoAre  iochea. 

Cliannel  A,  21' 0",  3*^2  pounds;  web  ".32 4. COO 

CbAonel B,  21' O'',  382poand8;  web  ".40 6.457 

IVeb  plate,  19' 9''  169  pounils ;  thickness  ".32 2.567 

each,  21'0",  64  pounds 3.657 

16.281 


ZitMids  ap- 
pUed. 


10,000 

20,000 

80,000 

40.000 

60,000 

60^000 

70,000 

80.000 

90,000 

100. 000 

10,000 

110,000 

120,000 

130.000 

140,000 

150.000 

100,000 

170,000 

180,000 

100,000 

200,000 

10,000 

210.000 

220,000 

280,000 

240,000 

250. 000 

300,000 

270,000 

280,000 

290.000 

800,000 

10.000 

310,000 

820,000 

330,000 

340.000 

350.000 

800,000 

867,000 


Compreaaion. 

ComprM- 
tion  teto. 

Inek. 
0. 
.0018 

Inch, 

.0020 

.0050 

.0088 

.0180 

.0170 

.0210 

.0250 

.0300 

-^0008 

.0841 

.0882 

.0428 

.0470 

.0516 

.0500 

.0600 

.0660 

.0602 

.0737 

0. 

.0784 

.0826 

.0870 

.0016 

.0964 

.1010 

.1053 

.1100 

.1150 

.1105 

.0020 

.1246 

.1280 

.1840 

.1380 

' 

.1440 

.1500 

Deflections. 


HorizontaL 


/n<A. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  .001 

—  .01 
0. 

—  .02 

—  .02 

—  .02 

—  .03 

—  .04 

—  .05 

—  .05 

—  .06 

—  .06 

—  .07 
0. 

—  .07 

—  .07 

—  .08 

—  .09 

—  .09 

—  .10 

—  .11 

—  .11 

—  .12 

—  .18 
0. 

—  .15 

—  .16 

—  ,18 

—  .20 

—  .28 

—  .28 

—  .40 


Vertical. 


Ifoada  continued  after  passing  the  maxinmrn,  the 


Remarks. 


Ultimate  strength  =22,540 
poonds  per  soaare  inch, 
post  rapidly  yielding,  hot  without  sodden 


10.000 


—8.50 
—LOO 


.63 
.60 


Load  sustained  with  deflec* 

tiona  here  shown. 
Permanent  deflections. 


S.  Ex.  5 9 
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No.  1646. 

Length,  center  to  center,  of  3i"  piua,  320"' =26"  8''. 
Gauged  length,  260"'. 
Weight,  1,660  ponnds. 
Cocmter-weight  at  middle,  dSO  pounds. 


Seethmilana. 

SqnATB  indiM. 

Chanael  A,  S?7' 8",  427  pounds ;  web  ".30 4.6S1 

Channel  B,  27' 8'\  41M  poonds ;  web  ".41 6.401 

Web  pUte,  3b'  4",  212  pounds ;  thickness,  ".30 ,. 2.415 

rtf7  pounds'! 

Angto.  ..ch.  27' 8"       |5P^SIS[ »-^ 

,87  pounds  J 


16.179 


L<wd«  ap- 
pltod. 


Poundt. 

10,000 

10,000 

10,000 

40,000 

M.000 

60,000 

70,000 

80,000 

00,000 

100,000 

10,000 

U0,000 

110,000 

110,000 

140.000 

1M.000 

100,000 

170,000 

180,000 

110,000 

100,000 

10,000 

110.000 

120,000 

23n,000 

140.000 

150,000 

100,000 

170,000 

WO,  000 

200,000 

800,000 

10,000 

810,000 

81S.000 

818,800 


108,000 

10,000 
100^600 

10,000 
208,000 


ComprMsion. 


ConprM- 


0. 


.0068 

.0104 
.0145 
.0186 
.0246 
.0888 
.0648 
.0400 


.0457 
.0616 
.0671 


.0748 
.0804 
.0866 
.0021 
.0884 


.1044 
.1100 
.1166 
.1224 
.1282 
.1844 
.1410 
.1470 
.1680 
.1581 


.1060 


Inch, 


0. 


0. 


.0028 


Deflecttoos. 


HorisontaL 


IndL 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 

—  .00| 

—  .001 

—  .01 
Ol 

—  .02 

—  .02 

—  .08 

—  .08 

—  .04 

—  .04 

—  .05 

—  .06 

—  .07 

—  .08 
+  .004 

—  .07 

—  .08 

—  .00 

—  .10 
-.11 

—  .12 

—  .14 

—  .15 

—  .16 

—  .18 
+  .001 

—  .82 

—  .40 

—  .to 

—  .70 
-8.27 

—  .70 
-8.80 

—  .77 


YertioaL 


Inch, 
0. 
.02 
.06 
.08 
.08 
.00 
.08 
.10 
.10 
.11 
.01 
.11 
.18 
.18 
.18 
.18 
.18 
.18 
.11 
.11 
.10 
.01 
.11 
.11 
.11 
.10 
.10 
.10 
.10 
.10 
.10 

.11 

.02 
.11 
.18 
.15 


.70 

.15 
.71 

.28 


UltiDate  •treiigtlis=10,700 
ponnds  per  square  Ineh. 

Sprang  suddenly  when  this 
defleotkm  was  reached. 

Load  and  deflections  after 
sadden  springing. 

Haximum    load    sustained 

after  above  springing. 
BfSsted  one  hour. 
Load  sostained  after  resting. 
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No.  1647. 


Length,  center  to  center,  of  3^"  pins,  320'M0  =  26'  8'MO. 
Changed  length,  260^^ 
Weight,  1,645  pounds. 
Ck>nilter-weight  at  middle,  820  poonda. 

SeoHomatana. 

Bqnare  inehet. 

CbAonel  A,  87' 8",  493  pounds ;  web ''.40 ^ 5.847 

Channel  B,  27' 8",  497  pounds ;  web  ".34 4.631 

Web  plate,  JG' 5",  213  pounds ;  thickness,  ".30 2.420 


Angles  each,  27'  8 


!'/ 


pounds  "I 

i?2ss^ »•'« 

^87  pounds  J  

16.141 


Iioadssp- 


10^  OM 
90,000 
M,000 

M,000 


60,000 

70^000 

60,000 

90,000 

100,000 

10,000 

110,000 

190.000 

190,000 

140,000 

190,000 

160,000 

170^000 

190,000 

190i000 

900,000 

10,000 

910^  000 

990^000 

980.000 

940.000 

950^000 

200;  000 

970,000 

980,000 


FaOfld 
00,000 
10,000 


ComprMrioB. 

ConprM* 
riomoti- 

DedeetloiM. 

HorlaontaL 

YertiMl. 

IndL 
0. 

Ineh, 

IndL 
0. 
Ol 
Ol 
Ol 
0. 
0. 

-■31 

—  .01 
0. 

—  .09 

—  .04 

—  .04 

—  .06 

—  .06 

—  .07 

—  .00 

—  .00 
-.10 

—  .11 
0. 

—  .18 

—  .16 

—  .17 

—  .10 
-.90 

—  .98 

—  .28 

—  .88 

—  .50 

0.  ' 
.08 
.06 
.06 
.07 
.68 
.00 
.10 
.11 
.11 

0. 
.19 
.19 
.18 
.18 
.18 
.14 
.14 
.16 
.16 
.16 

Ob 
.16 
.16 
.16 
.17 
.17 
.18 
.18 
.90 
.90 

.0090 

.0070 

.0190 

.0170 

.09n 

.0980 

.0840 

.0800 

.0446 

.0008 

.0900 

.0656 

.0610 

.0668 

•  0798 

.0780 

.0886 

.0804 

.0060 

.1008 

.0010 

.1066 

.1128 

.1180 

■ 

.1880 

.1288 

.1866 

.1416 

.1475 

TTHiiiMte  itmifftlis  17.870 
pofim4«  per  iqnare  inch. 
hj  horijtontel  defleoitoB,  moTliig  over  mpldlj  but  withoat  tiidcUB  sprlBctiiif. 

^78  .87       Loftd  and  dAflMlioDt,  sAur 

rapid  jtoldhig. 
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WBOUGHT-IKON  COLUMNS. 
SsT  E. — 8''  channels  with  ^"  oonlinuoui  plates, 

No.  1663. 

(Tested  with  pins  horizontal.) 

Length,  center  to  center,  of  3^''  pins,  320''  =  26'  8". 
Ganged  length,  260". 
Weight,  1,794  ponnds. 
Ooonter-weight  at  middle,  895  pounds. 

Sectional  area, 

Sqoftre  inches. 

Channel  A,  27' 5'',  461  pounds;  web  ".34 5.044 

Channel  B,  27' 4",  466  pounds;  web  ".35 5.104 

Upper  plate  C,  27' 4",  353  pounds,  approximate  (12".6  X  ".32) 3.875 

Under  plate  D,  27'  4",  363  ponnds,  approximate  ( 12".7  X  ".30) 3. 875 

17. 898 
[CompreMiona  meunred  on  plate  C] 


Loads  ap- 
plied. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Remarlcs. 

HorisontaL 

Yertieal. 

Pounds. 

10,000 

20,000 

40.000 

60,000 

80,000 

100,000 

10,000 

130,000 

140.000 

160.000 

180,000 

200,000 

10,000 

220,000 

240,000 

260,000 

280,000 

800,000 

10,000 

820.000 

340,000 

800,000 

880,000 

400,000 

10,000 

420.000 

440,000 

460,000 

10,000 

470,000 

Inch, 

0. 

.0050 
.0158 
.0250 
.0862 
.0470 

Ineh, 

Inch. 
Ob 
.04 
.07 
.08 
.09 
.09 
Oi 
.10 
.10 
.10 
.10 
.11 

a 

.11 
.12 
.12 
.12 
.18 
0. 

.18 
.14 
.14 
.15 
.17 
.01 
.18 
.20 
.28 
.09 
.82 
.88 
.40 
.42 
.45 

.48 

.80 
.48 

Inch, 
0. 
0. 
0. 
0. 

a 

0. 

0. 
.01 
.01 
.01 
.01 
.02 

0. 
.02 
.02 
.02 
.08 
.04 

0. 

.04 
.05 
.06 
.08 
.12 
.001 
.14 
.20 
.31 
.08 
.40 
.52 
.58 
.71 
.85 

2.20 

.84 
2.26 

• 

After  fire  minutes*  rest. 

Ultimate  strength  —  2&480 
ponnds  per  sqnare  incn. 

>laximnm  deflectionA;  be- 
gan to  bnokle  continnous 
plate  on  concave  side. 

Maximnm  load  sustained 
after  above  permanent 
deflections. 

0. 

.0576 
.0680 
.0779 
.0885 
.0090 

0. 

.1100 
.1200 
.1804 
.1408 
.1507 

0. 

.1612 
.1718 
.1810 
.1909 
.2000 

.0010 

.2090 

2170 

.2286 

"■.*0026"* 

472.000 
478,000 
474,000 

10,000 
862,000 

A 

Failed  by  deflecting  upward,  perpendicular  to  the  plane  of  the  3^^' 
pins. 

Snapping  sounds  heard  frequently  throughout  the  test;  apparently 
coining  from  the  ends  at  eye  plates. 
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No.  1654. 

(Tested  with  pins  horizontal.) 

Iiength,  center  to  center,  of  3i"  pins,  32(K'  =  26'  8". 

Gauged  length,  26(K'. 

Weight,  1,940  ponnds. 

Counter- weight  at  middle,  970  ponnds. 

Sectional  area. 

Square  inches. 

Channel  A,  27' 4'',  495  pounds;  web  ".40 5.433 

Channel  B,  27' 4'',  495  pounds ;  web  ".39 .5.434 

PlatoC,  27' 4",  370  pounds,  approximate  (12".68  X  ".31) 4.061 

Plate  D,  27'  4'',  409  pounds,  approximate  (12' '.75  x  ".36) 4.489 

19. 417 
[CompreMknM  measnred  on  pUte  C] 


liOttds  ftp* 
pltod. 


10,000 

20,000 

40,000 

00.000 

80.000 

100,000 

10,000 

120,000 

140,000 

100,000 

180,000 

200,000 

10.000 

220.000 

240,000 

200,000 

280,000 

300,000 

10,000 

320,000 

840,000 

860,000 

880,000 

400,000 

10,000 

420.000 

440,000 

450,000 

10.000 

400,000 

470,000 

480.000 

400.000 

401.000 


Compression. 


0. 

.0050 
.0150 
.0255 
.0359 
.0400 


.0565 

.0000 
.0704 
.0065 
.0070 


.1070 
.1172 
.1282 
.1800 
.1600 


.1000 
.1712 
.1835 
.1905 
.2108 


.2230 
.2415 
.2500 


CompreS' 
sionsets. 


IfUk, 


Deieotioiis. 


HorizonUl. 


-.0008 


-.0000 


.0010 


.0021 


.0075 


Inch, 
0. 

-.09 
-.04 
-.05 
-.06 
—.02 
0. 

-.07 
-.07 
-.08 
—.08 
—.08 
0. 

-.07 
—.07 
-.07 
-.06 
-.05 
0. 

-.05 
-.04 
-.08 
-.01 
0. 

+.00i 
.02 
.07 
.00 
.05 
.11 
.12 
.12 
.13 
.16 


YerticaL 


Inch. 
0. 
.01 
.01 
.01 
0. 
0. 
-.004 

— .oo{ 

-.01 

-.02 

-.03 

-.04 

-.00} 

-.05 

-.06 

-.07 

-.00 

-.10 

-.001 

-.12 

-.13 

-.16 

-.19 

-.24 

-.001 

-.26 

-.83 

-.87 

-.01 

-.40 

-.46 

-.55 

-.70 

-.84 


Bemsrks. 


Ultimate  strength  =  2flL290 
pounds  per  sqoare  incn. 
Sustained  lo«d  5  minates;  pressure  falling  and  deflections  slowly  inoreasiog  to— 

490.000      I I I  .18      I      -L20      | 

Poat  then  deflected  rapidly,  increasing  deflections  and  pressure  falling  to— 


7 
410.000      I ....]. 

Jjomd  released  to  initial  strain. 

10,000 


.18 
.10 


-2.50 
-.08 


1^4     TE8T8  OF  IRON  AND   STEEL  AND  OTHER  IfATERIALS. 

WROU6HT-IRON  COLUMNS. 

Sbt  F.— A''  etmUmt0u§  plaim  imd  am^lm. 

No.  1646. 

Length,  oenter  to  center,  of  ^"  pins,  319" M  s  26'  7^95. 

Ganged  length,  260"'. 

Weight,  1,765  ponnds. 

Counter- weight  at  middle,  880  ponnds. 

SeetUmal  iurta, 

Sqaare  lneh««. 

Upper  A"  plate  A,  27' 4",  362  pounds 3.864 

Under  A"  pl»te  B,  27'  4",  374  pounds 4. 105 

Side  V  plate  C,  27' 4",  206  pounds 2.261 

Side  ^«"  pUte  D,  27' 4".  205  pounds 2.250 

Four  Migles  each,  27'  4^',  84  pounds ^ 3.688 


Width  of  plates  A  and  B,  12''.10. 
Width  of  plates  0  and  D,  T'M. 


16.168 


lUled. 


18,000 

M,000 

88.000 

M«000 

50,888 

80,000 

88,880 

188,888 

1(^888 

188,888 

148.888 

180,008 

180,888 

800,008 

18,888 

848,888 
988,888 
888,000 
888.880 
18.888 


CoaprM-  ComprM* 


8. 
•0068 

•  8118 
•8188 
.0884 


•8410 
•06S8 


348,888 

18.888 
BMtodnnder 

18.000 
840.000 
860.000 
888,000 
870,000 
880.000 
880.000 
400.000 

10.000 
410.000 
420.000 
490.000 
440,000 
460,000 


468,000 


8848 
0758 
8870 


1100 


1218 
1888 
1456 

1674 
1888 


1780 
1880 


.0081 
aero  load  80  boon. 
.0081 


.0810 


.0010 


1842 
1800 
1868 
2011 


2140 
2188 


2840 
2886 
2880 


.0027 


Defleetloiit. 

SUp»f 

^ye-plmtes 

lii804Boh 

HoilMiitaL 

YerttoiO. 

MetiOB. 

JndL 

JndL 

IimA. 

8. 

0. 

0. 

0. 

-.00* 

.0007 

Ol 

-.01 

.0014 

0. 

-.01 

.8028 

Ol 

—.01 

.0026 

Ol 

—.01 

.0082 

Ol 

—.01 

.0041 

8. 

—.01 

.0068 

Ol 

—.02 

.0004 

Ol 

—.01 

.0088 

8. 

—.01 

.0060 

t 

-.01 

.0108 

—.01 

.0118 

Ol 

—.01 

.0160 

Ol 

—.02 

.0060 

0. 

-:!» 

.0178 

8. 

.0204 

0. 

0. 

.0241 

Ol 

8. 

.0202 

Ol 

+.81 

.0840 

0. 

-.01 

.0182 

0. 

+.04 

.0410 

Ol 

.08 

.0548 

0. 

0. 

.0888 

a 

0. 

.0838 

0. 

.12 

.0684 

0. 

.18 

.0672 

0. 

.18 

.0688 

0. 

.14 

.0802 

0. 

.16 

.0828 

8. 

.16 

.0888 

0. 

.18 

.0780 

0. 

.86 

.0620 

0. 

.28 

.0682 

a 

.26 

.0880 

0. 

.30 

.1020 

0. 

.84 

.1186 

8. 

.66 

.1280 

5       .08 

.84 
1.16 

5 

...;.) 

( 

QtMgoa  sel  Atcftaie 
rMidings  M  when 
tout  WM  disoon- 
tinned. 


Ultimmte  strength 
=28,020  poonds 
per  square  Inch. 


Side  plates  buckled  between  rivets  at  middle  of  column  when  vertical 
deflection  reached  l^'.OO. 


o 

o 

o 

o 

- 

aff.  * 

n 

o 

o 

'- 

o 

§ 

o 

•S" 

o 

o 

o 

o 
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o 

o 

0 

o 

0 

pi 

o 

(■■s) 

o 

o 
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■o 
^ 
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The  load  at  the  time  began  to  fall  rapidly,  ejeplates  on  convex  side 
yieldiDg  by  slipping. 

Sketch  $kowing  9eeiUm  (knmgk  pin  koU  ofW  ike  int.    Convex  tide  of  etdtmn. 


jfas  -> 


*r 


^-jrjz-^ 


,\\NS\V\\\\^\\\\N\\\\\WV\>V\\VN\\\XN\\\N\*WV  \\ 

•-  //  ■  y  /y  '^  /  '/yy  ■  • 


v\>\.\\S\\\\\X\\\N\\\\V\\\\\\\\\\\\\\\>\\\\\\x\\\\-  »\\\\\ 

f^yy///y/'yyy^yy/y/y/'yyyyyyry  '  v  '/  /y   '-v 


Ko.  1660. 


Lengtlr,  center  to  center,  of  3^''  pins,  320"'  =  26^  8''. 
Ganged  length,  26(K'. 
Weight,  1,793  pounds. 
GoiiBter-weight  at  middle,  880  ponnds* 

SefAiomoX  areti. 

Upper  plAte  A,  «7'  4",  368  ponnda 4.040 

Under  plate  B,  i??' 4'',  363  poanda 3.973 

Side  plate  C,  27' 4",  210  pounds 2.306 

Side  plate  D;  27' 4',  206  poands 2.261 

Poor  angles,  each  27' 4",  84  poands 3.68S 

16.967 

Width  of  plates  A  and  B,  12'M0. 
Width  of  plates  0  and  D,  7''.50. 


Loads  ftp- 

CompTM- 
■ton. 

CompTM- 
•kniMtt. 

Defleotkma. 

Slip  of 
ej^lAto* 
in20>lneh 

Mctlon. 

Somsrkt. 

pU«d. 

HoriMmtsL 

YerticaL 

10,000 
20,000 
80,000 

JfMSlL 

^0075 
.0186 
.0186 
.0280 
.0806 
.0800 
.0424 
.0480 
.0588 

""Vooso" 

.0782 
.0880 
.0808 
.1110 

If^ 

0. 

a 
a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

a 

0. 

0. 

0. 

0. 
—.01 

0. 

—.01 
—.01 
—.01 

-w02 

—.02 
0. 

—.08 
—.03 
—.04 
—.04 
—.05 

0. 

—.08 
—.04 
-n04 
—.04 
—.06 
—.06 
—.05 
—.06 
—.05 
—.08 
—.05 
—.06 
—.00 
—.00 
—.06 
—.04 
—.07 
—.07 
—.07 
-.07 
-s07 
-.04 
—.07 
—.08 
—.08 
—.08 
—.09 
—.10 
—.10 
—.10 
—.10 
—.10 
—.06 
-^11 
-.12 

0. 

.0008 
.0012 
.0020 
0022 
.0024 
.0080 
.0066 
.0040 
.0040 
.0010 
.0062 
.0066 
.0074 
.0088 
.0100 
.0020 
.0120 
.0180 
.0164 
.0188 
.0240 
.0110 
.0270 
.0287 
.0298 
.0830 
.0360 
.0895 
.0439 
.0500 
.05.'^ 
.0586 
.0372 
.0638 
.0710 
.0724 

ff 

40,000 

60,000 

00,000 

70,000 
80,000 

90,000 

100,000 

10,000 

190,000 

140,000 

.0004 

100.000 
180,000 

200,000 
10.000 

.0005 

220,000 

.1225 
.1840 
.1400 
.1575 
.1700 

240,000 

280,000 

280,000 

800,000 
10,000 

"V0026** 

310,000 

.1704 
.1824 
.1800 
.1964 
.2025 
.2094 
.2165 
.2240 
.2812 
.2373 

820,000 

880,000 

840,000 

350,000 

800,000 

870.000 

—.00 
—.07 
—.09 
-.10 
-.04 
—.11 
-.12 

880,000 

890,000 

400,000 

10,000 

.0106 

410,000 

.2445 
.2580 
.2585 

420,000 

After    ■nitaining 

load  2  miontM. 

r 
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Loads  ap- 
plied. 

Compres- 
sion. 

Compres- 
sion sets. 

Deflections. 

Slip  of 
eye-plates 
in  20-incb 

section. 

Remarks. 

Horisontal. 

VerticaL 

Poundt. 
425,000 
480,000 
435,000 
440,000 
445,000 
450.000 
454,000 

Inch, 

Jneh, 

.  Inch, 
—.17 
—.90 
-.28 
—.27 
—.81 
—.88 
—.73 

—1.40 

—2.12 

—  .97 
-2.22 

—8.45 
—4.90 

—8.70 
— 5w20* 

/ 

Jnek. 
—.12 
—.12 
-^12 
—.13 
—.12 
—.13 
—.15 

—.16 

—.20 

—.11 
—.20 

Ineh. 

Ultimate  strength 
=27,910  pounds 
per  square  inch. 

Bapld  yielding  be- 
mn  when  theae 
deflections  were 
reached. 

Load    now    ana- 
tained. 

Beated  40  houra. 

Load     sustained 
after  above  reat. 

Sprung  suddenly 
between    theae 
deflections, 
buckling-platea 
A,B,andl>,be. 
tween    rivets 
concave  aide,  at 
middle  of  post. 

Load      snstidned 
after  above  sud- 
den    springing 
and  buckling  of 
plates. 

877,000 

10.000 
387.700 

» 

**"*"'< 

10,000 
153,000 

*About. 

Total  slip  of  eye-plates,  aboat  'MO. 

WROUGHT-IRON  COLUMNS. 
Set  Q,—^"  oohUhuom  plates  and  angles. 

1^0. 1651. 

Length,  center  to  center,  of  3J''  pins,  320''  =  26'  8". 

Ganged  length,  260". 

Weight,  2,242  poands. 

Goanter- weight  at  middle,  1,120  poands. 

Sectional  area. 

Square  inches. 

Upper  plate  A,  12".00  wide,  27'  4",  469  pounds ; 5.  444 

Under  plate  B,ir'.82  wide,  27' 4'',  519  pounds 5.697 

Side  plate  C,  7".00  wide,  27'  4",  284  pounds 3. 117 

Side  plate  D,  6".85  wide,  27'  4",274  pounds 3.008 

Angles  each,  27' 4",  84  pounds : 3.688 

Total 20.964 
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plle£ 

» 

» 

CoBpres* 

ConprM* 
■loBteta. 

Deflections. 

Slip  of 
ej^UtM 
in  20-lnoh 

section. 

Remarks. 

HorUontal. 

Tertieal. 

10.000 

20.000 

40,000 

00.000 

M.000 

100,000 

10.000 

120.000 

140,000 

100. 000 

m.000 

900.000 

10.000 

220.000 

240,000 

0. 

.0168 
.0248 
.0326 
.0416 

Inch. 

Inch. 
0. 
0. 

a 

0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.01 
0. 

.01 

Inch. 
0, 

—  02 

—  06 
—.06 

—  05 
-.06 
-.01 

—  06 
-.07 
-%07 
—.07 
-.08 
-.02 
-.00 

—  10 
-.10 
...12 
-.18 
-.06 

—  15 

—  16 

—  18 

—  22 

—  25 

-.10 
-.25 
-.28 
-.20 
-.30 
-.38 
-.35 
-.30 
-.41 
-.40 
-.51 
-.24 
-.58 
-.61 

—  64 

—  70 

—  71 

—  74 

—  80 

—  01 

—  02 
-1.00 

1.13 

-L26 
-1.30 

Jfuk, 
0. 
.0010 
.0022 
.0034 
.0042 
.0054 
.0011 
.0060 
.0080 
.0000 
.0112 
:0140 
.0062 
.01.^2 
.0180 
.0100 
.0240 
.0270 
.0152 
.0305 
.0353 
.0410 
.0470 
C     .0520 
\     .0540 
.0300 

Slip  of  plmtes  after  1  min- 
ute's rest. 

• 

« 

After  5  minutes*  rest. 

After  5  minutes'  rest. 

After  5  minutes*  rest. 

Ultimate  strength=:25,770 
pounds  per  square  inch. 

After  2  minutes'  rest 

Yielding  under  this  load, 
when  test  was  discon- 
tinued. 

-.0005 

.0602 
.0500 
.0080 
.0770 
.0004 

-.0005 

.0065 
.1060 
.1147 
.1250 
.1350 

200.000 

200;  000 

800,000 

10,000 
00.000 

.0015 

.1450 
.1560 
.1062 
.1700 

.1005 

t          340.000 

300.000 

.Oi 
.03 

.04 

0. 

.04 

.04 

.05 

.06 

.06 

.07 

.06 

.00 

.11 

.18 

.04 

.13 

.17 

(         .18 

\        .18 

.10 

.22 

<        .24 

.30 

(         .81 

J         .42 

!  • 

(        .60 
.06 

380,000 
400,000 

10,000 
410,000 
420,000 
430,000 
440,000 
450,000 
400,000 
470.000 
480.000 
400.000 
500.000 

10.000 
505,000 
510,000 

515,000 

520,000 
525,000 

580.000 
535,000 

540.000 
535.000 

.0000 

•••••• *A • • • • 

Failed  by  deflection  in  diagonal  direction. 

Skeiek  9kawin§  eJongaiian  of  pin  kolea  and  slipping  of  eife-plates,  ofUr  ike  teii. 


*nj]sr> 
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138      TE8T8  OF  IRON  AMD  8TBEL  AND  OTHER  1IATRRIAL8. 

* 

No.  ias2. 

Length,  center  to  center,  of  ^"  pins,  320'MO  »  W  8'MO. 

Gauged  length,  26(K^ 

Weight,  2,225  poands. 

Counter-weight  at  middle,  1,110  pounds, 

SteiimMX  aro», 

SqiiaKe  iaehM. 

Upper  plftte  A,  27' 4'',  r^'.OO  wide, 490 poanOo &477 

Under  pUte  B,  37' 4",  12''.08  wide,  500  poaads 5.488 

Side  pUte  C,  87'  4 '  7".05  wide,  374  ponndo 3, 008 

Side  plate  D,  27' 4",  r.OO  wide,  2»  pounds 2.952 

Anglee  each,  27' 4",  84  pounds 3. 688 

Total 20.613 


10,000 

20.000 

40^000 

80,000 

80,000 

100,000 

10,000 

120,000 

140,000 

100,000 

180,000 

200,000 

10,000 

220,000 

240,000 

200,000 

280,000 

800,000 

10,000 

820,000 

340,000 

800,000 

880,000 

400,000 

1(^000 

420,000 

440,000 

480,000 

480,000 

10,000 

48a  000 

600,000 

810,000 

S20.000 

580,000 

588,000 


CooiprM 
■km. 

C<MBprM- 

■kmseto. 

Defleettona. 

SUpof 
eye-pUtM 
lii20.lBch 

Mction. 

HorlMitAL 

YertiML 

JnOu 
Ol 

•  0088 
.0158 
.0218 
.0846 
.0488 

• 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.02 
.08 
.02 

0. 
.02 

0. 
.01 

=r 

-«.01 
^01 
^01 
—.01 
-.01 
—.08 
-nOI 

Intk. 
0. 

a 

0. 

.0002 
.0005 

.0010 
0. 
.0012 

•  0080 
.0087 
.0086 
.4042 

0. 

.0082 
.0008 
.0007 

•  0115 
.0188 
.0058 
.0170 
.0200 
.0286 
.0006 
.0800 
.0108 
.0440 
.0680 
.0080 
.0740 
.0400 

0. 

.0528 
.0012 
.0708 
.0702 
.0884 

a 

.0070 
.1005 
.1153 
.1240 
.1880 

.04 

—.01 

'"".'oboi' 

.06 
0. 

.08 
.00 
.0/ 
.08 
.10 
0. 
.12 
.18 
.18 
.21 
.02 
.22 
.24 
.27 
.82  • 
.88 
C        .50 
}         .58 

0. 

-.02 
0. 
0. 

—.01 
—.01 
-.01 
-.08 
-^02 
-.08 
—.08 
—.08 
—.06 
—.08 
0. 

.01 

.00 

.00 

.28     \ 

.40 

.1420 
.1812 
.1800 
.1700 
.18M 

"""".lioo"" 

.2008 
.2108 
.2212 

.0088 

'  .0006' 

• •• ••* •••••• 

^•••*« • • • • 

UUiByito  ■treagtli = 26.060 
pounda  per  aquare  Ineh. 


Failed  by  shearing  rivets  securing  eye-plates  to  continuous  plate  A. 

Bivets  did  not  All  the  holes ;  the  longest  rivets  having  the  most  clear- 
ance. 

Average  diameter  of  rivets  passing  through  three  eye-plates,  con- 
tinuous  plate  A,  and  angle  iron,  ''.52. 
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949S^ 
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CO 
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WBOUGHTi-IRON  COLUIfN& 

8ST  lL-78-fadk  dbuNMlf ,  toflicii. 

No.  746. 

(Tested  with  pins  parallel  to  webs  of  ohannel  bars.) 

Length,  center  to  center,  of  3i"  pins,  159''.20  s  13'  3''.20. 
Ganffed  length,  120"'. 
TotiS  weight,  679  ponnds. 
GoaBter*weight  at  middle.  340  ponnds. 
Distaaoe  betwe^i  channels,  Sf\ 


80oHanml 


Channel  A,  14'  0",  178  pounds,  web  ''.29. 
Chuinel  B,  14'  0",  180  pounds,  web  ".S9  . 


Bqnart  faiekcs. 

3.771 

3.8B7 


7. 


I<oedau- 
plIedT 


5^000 
10;  000 
M.O0O 
M,000 
40,000 
00,000 

fi^OOO 


100. 

% 
no. 

140, 

leo, 
lao, 

300. 


000 


90.000 
MO.  000 
SBO^OOO 
258»700 


0. 


.0076 
.0110 
.0190 
.OMl 


.003 


Infk. 


0. 
0. 
0. 

0. 
0. 

0. 


0. 
0. 
0. 


0. 

0. 

0. 

0. 

0. 
.01 
.03 
.01 
.00 
.10 


Ywtioia. 


0. 

0. 
09 
OS 


01 

;k 

03 
04 
OS 
97 
00 


mtlBiste  ttrmgtbsSS.OlO 
poonds  per  iqiiart  inch. 


Failed  by  horizontal  deflection ;  channel  A  being  on  the  concave  side. 
Deflections  increased  to  VMf  slightly  backllhg  channel  bar  on  con- 
cave side  between  the  latticing. 
Pin  holes  elongated,  '^01. 
Scale  distorbed  in  front  of  pins,  at  inside  eye-plates. 
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No.  747. 

(Tested  with  pins  parallel  to  webs  of  channel  bars.) 

Length,  center  to  center,  of  3^'  pins,  159''.27=13'  3".27. 
Gauged  length,  12(K'. 
Total  weight,  707  pounds. 
Counter-weight  at  middle,  353  pounds. 
Distance  between  channels,  W. 

Sectional  area. 

Square  tnohes. 

Channel  A,  14' 0",  188  pounds,  web  ".37 4.088 

Channels,  14' 0",  188  pounds,  web  ".37 4.028 

8.066 


Loads  mp- 
pUed. 


Poufidf. 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

5,000 

60,000 

80,000 

100,000 

5.000 

120,000 

140.000 

160,000 

180,000 

200,000 

220,000 

280,000 

240,000 

250,000 

260,000 

270,000 

280,000 

290,000 

204,700 


Compresaion. 

ComprM- 
sionseto. 

Defleetions. 

Horixontal. 

YerticAl. 

IneK, 
0. 

ZficA. 

Ifuk, 

0. 

0. 

—.01 
—.01 
—.01 
—.01 

Inch. 

0. 

0. 

.02 
.08 
.08 
.Ot 

.0022 

.0076 

.0180 

.0185 

.0285 

.0010 

.0280 

—.01 
—.01 
—.01 
0. 

-.01 
-.01 
—.01 
—.01 
—.01 
—.01 
—.02 
—.02 
-.08 
—.08 
—.04 
-.05 
—.07 
—.18 

.04 
.05 
.06 
0. 
.05 
.06 
.07 
.06 
.10 
.11 
.12 
.18 
.15 
.16 
.17 
.20 
.22 
.81 

.0895 

.0600  * 

.OOU 

Bemarka. 


Ultimate  strength  -  86,560 
pounds  per  square  Inch. 


Failed  by  horizontal  deflection,  channel  A  being  on  the  convex  side 
DdiecUons  increased  to  —  r^50  horizontal^  the  vertical  deflection  in 
the  meantime  changing  from  +'^31  to  —  ^M5. 
Channel  A  took  a  sharp  bnckle  between  latticing  at  middle  of  column. 
Pin  holes  of  inside  eye-plates  elongated  '^03.     . 
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ITo.  748. 

(Tested  with  pins  parallel  to  channel-bar  webs.) 

Length,  center  to  center,  of  3|''  pins,  239''.60=:19'  ir'.60. 
Ganged  length,  200"^ 
Total  weight,  924  pounds. 
Coanter-weight  at  middle,  462  pounds* 
Distance  between  channels,  7^^90. 

Seoiianal  area, 

SqnATO  inches. 

ChAnnelAjSCS".  a63ponnd8,  web  ".29 3.818 

Channel  B,  20"  8'^  262  i^unds,  web  ".29 3.803 


7.021 


Loads  sp- 
pUed. 

Compretsion. 

Compres- 
sion sets. 

Deflections. 

Semarks. 

Horisontsl. 

Vertical. 

Potmdt. 

5,000 

10,000 

20,000 

80.000 

40,000 

fiO,000 

6,000 

00,000 

80,000 

100,000 

6,000 

120,000 

140,000 

180,000 

180,000 

200,000 

210,000 

220,000 

280,000 
240,000 
250.000 
256.000 
200,000 

Inch, 
0. 

0040 
.0186 
.0280 
.0817 
.0410 

IfUh, 

Inch, 

0. 

0. 

—.01 
-%01 
—.01 
—.02 

Jnek. 
0. 

.04 
.06 
.07 
.07 
.07 
.07 
.07 
.07 
.08 

Bnappinff  sonnds  firom  scale 
breakmg  off. 

Ultimate  strength— 84,120 
pounds  per  square  inch. 

0. 

.0506 
.0088 
.0870 

—.08 
—.02 
—.02 

0. 

—.02 
—.02 
—.08 
—.05 
—.08 
—.10 
—.12 

—.16 
—.18 
—.28 
—.80 
—.40 

• 

.08 
.10 
.00 
.06 
.04 
.02 
.01 

.0 

.0 

—.01 

—.01 

+.01 

Failed  by  horizontal  deflection  perpendicalar  to  plane  of  pins. 


148      TSSTB  or  IBOK  AND  8TEIL  AHO  OTHBR  MATEBIALS. 

(Testocl  vitli  pins  poodlel  to  webs  of  diannel-bars.) 

Length,  ^mter  to  oenter,  of  H"  pins,  2S9''.W=19'  ll'^W. 
Oaaged  length.  20(K^ 
Weight,  928  pounds. 
Ooanter-weight  at  middle.  464  pounds. 
Distance  between  ohannelSy  7'^90. 

iSboMoiuil  ofos. 

Square  laohea. 

Clumiiel  A,  W  &'  S60  pounds  wab  ".S8 3. 774 

(nuamrtB,90«^8^M5poond%web".S8 3.847 

7.021 


Loftdtai^ 
plied. 

ComprsMioa. 

Coaipiw- 

akynaeta. 

n«fleetloiia. 

HorimtaL 

TerttMO. 

^000 

10^  000 

20,000 

20,000 

40,000 

60,000 

6,000 

00,000 

00,000 

100,000 

6,000 

120,000 

140.000 

100,000 

180,000 

200,000 

^.Z 

280,000 
240,000 
250,000 
264.000 

0. 

.0046 
.0180 
.0220 
.0810 
.0406 

Jntk, 

0. 
0. 

0. 
0. 

0. 
0. 

0. 
.01 
-.00 
—.08 
-.08 
-.08 

SiMipplBg    ■ooadti    soAle 
oraokingoft 

mtteftto  strength  =88.410 
poonds  per  aqiMffe  inoh. 

^0010 

.0481 
.0076 
.0000 

0. 
0. 
0. 

— wOO 
-.00 
^00 

— wOOlt 

0. 
0. 
0. 

a 

-sOl 

—.02 
-.OS 
—.01 
0. 
.04 
.20 

-.00 
-.00 
-.00 
-.00 
-.07 
-.00 
-.06 
-s06 
—.07 
-.18 
—.80 

,     ... 

- 

Failed  by  deflecting  horizontally  and  downward. 

Loads  continned  till  liorisontal  deflootioKi  reached  W^  the  vertical 
deflection  now  — ^".63. 

Channel  A  on  concave  side. 

Pin  holes  of  inside  eye-plates  elongated  "S&  each.  Pin  holes  of  oat- 
side  eye-plates  elongated  about  '^00^  each. 
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Nal648. 

(Tested  with  pioA  horisontal,  parallel  to  webs  of  ohannel-bars.) 

Length,  center  to  center,  of  3^  pins,  319^^90=^28^  7^'.90. 

Ganged  length,  200". 

Weight,  including  two  sets  of  eye-plates,  1,265  pounds. 

Connter-weight  at  middle,  600  pounds. 

Distance  between  channels,  7'^02. 

SeeH^tuU  arm. 

Square  inohM. 

Chwinel  A,  »7' 4",  360  poand«,  web  ".28 3.841 

Channel  B,  37' 4",  352  poundi,  web  ".30 .,^....  3.864 


7.705 


8Up  of  tjf-platm,  wkmtwnd  in  lO-mlimta  toolloii,  at  $kow%  on  tkeiek. 


plied. 


10,008 

80,088 

80.000 

iO.080 

80,000 

00.000 

70,000 

80,000 

90,000 

100^000 

10,000 

110,000 

180.000 

140,000 
1M.000 
100,000 
170,000 
180,000 
190.000 

10.000 
210.000 
280,000 
225^000 


240,000 
248;  000 

FaiMby 
288,000 
230,000 
220,000 
214,000 
10,000 


0. 
.0110 


.0475 


.0718 


.1060 


.1202 
.1825 
.1458 
.1580 
.1700 
.1825 
.1900 


.2500 
.2855 

.2745 


.8118 


t 

Compreft- 

DfldeotteDs. 

■IimimU. 

Horiaoiitel. 

TortlMO. 

Intk, 

Jwek. 
0. 
0. 

.01 

.01 

.01 

.08 

.08 

.04 

.05 

.05 

.01 

.05 

.00 

.07 

.08 

.08 

.08 

.00 

.00 

.10 

.11 

.04 

.14 

.17 

.18 

.21 

.27 

.88 

.55 

AtmOeltoAzJ 

Jwek. 
0. 

0. 

a 

0. 

a 

0. 
0. 
0. 
0. 

0. 
0. 

a 
—  .1 

—  .02 

—  .02 
-.08 

—  .08 

—  .08 

—  .08 
-.08 
+  .08 

0. 
0. 
Ol 

—  .01 

—  .02 

—  .04 

—  .10 

•  or8l"pfais 



0. 

..«••••••• 

•••••••t"» 

.006Q 

"Aboii" 
efleetkoD 

sup  of 
•y»-pUt«Oi 


0. 


0012 


0049 


0072 
0004 


0108 
0120 
0189 
0154 
0175 
0180 


0852 


0880 
0488 
0451 


.80 
L28 
1.00 
100 
1.45 


-.1* 

—  .19 

—  .90 

—  .20 

—  .02 


Xntiiiuite  ttrBBgths  81.610 
pounds  per  aqiuure  inon. 

I«oodi  And  defleotVmt  re* 
corded  m  preetnre  f elL 
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No.  1649. 

(Tested  with  pins  horizontal,  parallel  to  webs  of  channel  bars.) 

Length,  center  to  center,  of  3^^'  pins,  319'^85  =  26'  7".85. 

Gauged  length,  260''. 

Weight,  including  two  sets  of  eye-plates,  1,255  pounds. 

Counter- weight  at  middle,  600  pounds. 

Distance  between  chanuels,  7''.d5. 

Sectional  area. 

Square  inchee. 

Channel  A,  27' 4'',  347  pounds,  web,  ''.28 3.809 

Channel  B,  27' 4",  352  pounds,  web,  ".28 3.864 

7.673 
Slip  of  eye-plates  measured  in  lO-ineh  section. 


Loads  ap- 
pUed. 

Coxnprea- 
tion. 

Ctimpres- 
sionaets. 

Deflections. 

Slip  of 
eye-platea. 

Bemarka. 

Horizontal. 

Vertical. 

Pounds, 

10,000 

20,000 

80,000 

40, 000 

60,000 

00,000 

70,000 

80.000 

90,000 
100,000 

10,000 
110,000 
120,000 
130,000 
140,000 
150.000 
100,000 
170,000 
180,000 
190,000 
200,000 

10,000 
205,000 
210,000 
215,000 
220,000 
225,000 
228,000 
228.300 
229,200 

DeflM 
•220,000 
190,000 
10,000 

Inch, 
0. 

.0110 
.0230 
.0350 
.0480 
.0000 
.0727 
.0848 
.0970 
.1004 

Inch. 

Jneh, 
0. 
.01 
.05 
.05 
.07 
.08 
.09 
.09 
.10 
.11 
.05 
.13 
.13 
.14 
.15 
.17 
.19 
.20 
.21 
.25 
.30 
.14 
.35 
.40 
.44 
.51 
.63 
.70 
.80 
.86 

on  which  fla 
L22 
1.20 
.80 

Jneh, 
0. 
0. 
0. 
0. 
0. 

-  .01 

-  .01 

-  .01 

-  .01 

-  .01 
-.01 

-  .02 

-  .03 

-  .03 

-  .03 

-  .03 

-  .03 

-  .4W 

-  .04 
.  .06 

-  .10 

-  .02 

-  .11 

-  .13 

-  .15 

-  .19 

-  .27 

-  .30 

-  .40 
>  .46 

tally  ohaagei 
-L60 
-2.10 
-1.28 

Inch. 
0. 

.0015 
.0040 
.0055 
.0070 
.0086 
.0100 
.0115 
.0130 
.0150 
.0094 
.0170 
.0190 
.0210 
.0285 
.0254 
.0282 
.0300 
.0338 
.0368 
.0400 
.0276 

* 

• 

Ultimate  strength  =  29,870 

pounds  per  square  inch, 
deflection  only. 

• 

.0016 

.1225 
.1340 
.1470 
.1500 
.1726 
.1857 
.2010 
.2150 
.2350 
.2550 

.0228 

•••••••••••^ 

• 

itedindiaga 

naldireoti 

I  to  vertical 

• 

*Ahout. 


Xi^'    •' 


is 


I 
S 

Hi 


d 
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fi 

H 


/ 
V 


(. 


( 
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D 


<1 


6 


6 


0 


0 


o    o 


o    o 
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^ 
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) 
) 
) 


f^: 


*^  (     UtV  ■ — o-J     ) 
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WROUGHT-IROX  COLUMNS. 
Set.  I. — y  channeU  laitic  \  swtUed  aides. 

No.  740. 

Length,  center  to  center,  of  3^"  pins,  159".9=13'  3".9. 

Gauged  length,  120". 

Total  weight,  684  pounds. 

Counter-weight  at  middle,  342  pounds. 

Distance  between  channels  at  ends,  8'^ 

Distance  between  channels  at  middle,  9J". 

Swell,  li". 

Sectional  area. 


Channel  A,  14'  2"  180  pounds,  -veb  ".30. 
Channel  B,  14' 2"  181  pounds,  web  ".30. 


Square  inches. 

3.812 

3.833 


7. 645 


Compressions  measured  along  center  of  channel  bar  A,  with  pins  hor- 
izontal, parallel  to  webs  of  channel  bars. 

Post  then  rotated,  bringing  pins  vertical,  wTien  deflections  were  meas- 
ured, and  te'  ^  continued  to  the  ultimate  load. 


Loads    r 

Compression. 

Compres- 
sion sets. 

Deflections. 

Bemarks. 

pliec 

Horizontal.    Vertical. 

1 

Pounds. 
5,000 
10,000 
20,000 
30,000 
40  0(M) 

Inch. 
0. 
.0026 

Inch. 

Inch. 
0. 
0. 

Inch. 

0. 

—.01 
—.02 
—.03 
—.03 
—.03 

0. 

-.03 
—.03 
—.03 

0. 
—.02 
—.01 

0. 

0. 

0. 

0. 

0.        } 

0.       5 

0. 

0. 
.67 

• 

Slight  snapping  sounds,  scale 
starting  off. 

Ultimate   strength  =  34,340 
pounds  per  square  inch. 

.0081 
.0140 

Olfll 

0. 
0. 
0. 

50,  000                   -  0^50 

0. 
0. 

t: 

0. 
0. 

5,000 

.0019 

60,000 

naoft 

ao,  000       1            . 0426 
100, 000      1            o&% 

5.000 

.0019 

120,000 

0. 

140.000 
160,000 
180.000 
200,000 
220,000 
230,000 
240,000 
250,000 
260,000 
262,500 



S: 

0. 

0. 

.01 
.02 
.0 
.OS 

.Ifl 

0 

■"^"'"""•■* 

•  •  «  •  •  ^^  •  •  ■ 

Failed  by  horizontal  deflection,  perpendicular  to  axis  of  pins;  channel 
A  being  on  the  concave  side. 

Deflection  increased  to  ".70  when  channel  A  began  to  buckle  between 
latticing.     It  was  most  distorted  about  4  feet  from  end. 
S.  Ex.  5 10 
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No.  741. 


(Tested  with  pins  parallel  to  webs  of  channel-bars.) 

Length,  center  to  center,  of  3 J''  pins,  159".9  =  13'  3'^9. 

Oauged  length  on  channel  A,  12(y'. 

Total  weight,  684  pounds. 

Counter-weight  at  middle,  342  pounds. 

Distance  between  channels:  At  ends,  8".;  at  middle,  9''.50. 

Sectional  area. 

Square  inches. 

Channel  A,  14' 2'',  181  ponnds,  web  ".30 3.t33 

Channel  B,  14'2',  179  pounds,  wfeb ''.30. 3.791 


Tested  in  same  manner  as  No.  740. 


7.624 


Loade  Ap- 
plied. 

CompreMion. 

Compres- 
sion sets. 

• 

Deflections. 

Remarks. 

Horizontal. 

Vertical. 

Poundt. 

5.000 

10,000 

20,000 

30.000 

40,000 

50.000 

5,000 

00.000 

80.000 

100,000 

5,000 

120,000 

140,000 

160.000 

180,000 

200.000 

210.000 

220,000 

230,000 

240, 000 

250,000 

255,650 

Inch. 
0. 

.0033 

.0076 

.0130 

.0184 

.0245 

'im" 

.0406 
.0516 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
—.01 
—.04 
—.07 
—.17 

Inch. , 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.02 

0. 

.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 

Ultimate  strength  =  33.530 
pounds  per  aqnare  inch. 

Vooia" 

.0015 

............. 

Failed  by  horizontal  deflection  perpendicular  to  the  plane  of  the  pins; 
channel  A  being  ou  the  convex  side. 
•  Test  continued  till  horizontal  deflection  was  — 1". 

Channel-bar  on  concave  side  buckled  between  latticing.  Maximum 
distortion  occurred  about  5  feet  from  end.  Inside  eye-plates  had  scale 
disturbed  in  front  of  pins. 
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^0.  739. 

LenpTth,  center  to  center,  of  3i"  pins,  239''.70=19'  ll".7(T. 

Ganged  length,  200". 

Weight,  921  |>oauds. 

Gonnter- weight  at  middle,  460  pounds. 

Distance  between  chaonels:  At  ends,  8";  at  middle,  10". 

Swell,  2". 

Sectional  area. 

Sqojire  inches. 

Channel  A.  20'  10',  262  pounds,  web  ".31 3.773 

Channel  B. -JO'  10",  260  pounds,  web  ".30 3.744 

7.517 

Tested  with  pins  horizontal  when  compression  of  post  was  measured ; 
colnmn  then  rotated,  bringing  pins  vertical,  and  tested  to  destruction. 
Pius  parallel  to  webs  of  channel  bars. 


1 

Load*  ftp- 
plied. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Kemarks. 

HorisontsL     VerticaL 

Pounds. 
5,000 

10,000 

20.000 

30.000 

40.000 

50.000 

5.000 

60.000 

80,000 

100.000 

5,000 

120.  OCO 

140.000 

160,000 

180.000 

200.000 

220,000 

240.000 

250.000 
251,000 

Inch. 
0. 

.0040 
.0132 
.0230 
.0320 
.0420 

Inch. 

Inch, 

0.          1 

0. 
0. 
0. 
0. 

Inch. 
0. 

.01 
.05 
.06 
.07 

Gangs  rods  laid  aIonj(  Wfb 
of  channel  bar  A. 

Snapping  soands. 

• 

Scale  genemlly  started  off 
webs  of  chiibnel  bars  op- 
tMMiite  lattice-bar  rivets. 

Ultiniate  strength  =  .33.390 
ponnds  pt'r  sqaare  inch. 

•  •  •  •  •      •  • 

(—.0009) 

1 

.0512" 

0.                        .07 

.0700 
.0890 

'.'.'.'.'.'.'.'.'.. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.01 
.03 

.01 
—.01 

.on 

.07$ 
0. 

.07| 
.08 
.09 
.09 
.10 
.11 
.14 

.22 

.34 

■^mo" 

•.••••.••.•••.'••••..*••. 

1 

1 

Failed  by  deflecting  upwards,  parallel  to  axis  of  pins.    Channel  bar 
A  being  on  convex  side. 

No  apparent  slipping  of  eye-plates. 

Pill  holes  not  elongated. 

Scale  started  off  channel -bar  webs  opposite  rivets  in  lattice  bars. 
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No.  750. 


(Tested  with  pins  parallel  to  webs  of  cliaiiDel  bai-s.) 

Length,  center  to  center,  of  3 J"  pins,  339".70=19'  IL'MO. 

Gauged  length,  200". 

Weight,  929  pounds. 

Counter-weight  at  middle,  464  pounds. 

Distance  between  channels:  At  ends,  8"j  at  middle,  lO'MO. 

Swell,  2".  10. 

Sectional  area. 

Square  inches. 

Channel  A,  20'  10",  260  pounds,  web  ".29 3.  744 

Channel  B,  20'  10",  263  pounds,  web  ".29 3.7"?7 


Tested  in  same  manner  as  No.  740. 


7.531 


Loads  ap- 
plied. 


P<mndt. 

5,000 
10,000 
20,000 
30.000 
40,000 
60,000 

5,000 

eo.ooo 

80,000 
100,000 
5.000 
120.000 
140,000 
160,000 
180,000 
200,000 
210,000 
220,000 
230.000 
240,000 
245,  (UO 
250,000' 
255,000 
259,000 


Compression. 

CoinpreR- 
sion  sets. 

Deflections. 

HorisontaL 

Vertical. 

Inch. 

0. 

.0040 
.0131 
.0231 
.0317 
.0410 

Inch, 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

-.01 
.01 

0. 

0. 

0. 

.0030 

.0503 
.0690 
.0876 

0. 
0. 
0. 

0. 
0. 
0. 

.0028 

p J ...  J  p; 

ooooooooooo 

.  .01 
.01 
.01 
.01 
0. 
0. 
0. 
—.01 
—.02 
—.05 
.05 
—.07 
—.08 

.............. 



Bomarks. 


Snapping     sounds ;      scale 
•   cracking  off. 


Ultimate    strength = 34.390 
pounds  per  sqnare  inch. 


Loads  continued  till  horizontal  deflection  rea<5hed  2";  vertical  de- 
flection about ''.05.  Channel  B  buckled  between  the  latticing,  at  3  to  4 
feet  from  end. 

Scale  disturbed  on  flanges  of  channel  bars  along  column  from  end  to 
end.    Pin  holes  of  inside  eye-plates  elongated  ".01  to  ".02  each. 
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Xo.  1043. 

(Tested  with  pins  horizontal,  parallel  to  webs  of  channel-bars.) 

lien^th,  center  to  center,  of  3J"  pins,  310".80=2G'  7".S0. 

Gauged  length,  280". 

Total  weight  (including  two  set*;  of  eye-plates),  1,277  pounds. 

Connter-weight  at  middle,  G20  pounds. 

Distance  l>etween  channels:  At  ends,  S";  At  middle,  10".75. 

Swell,  2".75. 

Sectional  area, 

Sqoare  inches. 

Channel  A,  27' 6",  353  pounds,  web  ''.30 3.851 

Channel  By  27' 6",  352  poands,  web  ".31 3.840 


7.691 


To  determine  the  slip  of  eye-plates,  measurements  were  taken  at  one 
end  of  the  column,  with  the  '^dial  gauge."  This  instrument  covered  a 
length  of  10^' ;  one  end  was  secured  to  the  flange  of  channel-bar  A,  and 
one  end  secured  to  the  inside  eye-plate. 


LoAds  ap- 

Compres- 

Compres* 

Deflectionn. 

Slip  of 
eye-plates. 

Riiuarks. 

plied. 

1 

uun.        sion  sets. 

1 

Horizomal.    Vertical. 

1 

Ptmnds 
10,000 
20,000 

Inch. 
0. 

.0130 
.0202 

Inch. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  .01 

—  .01 

—  .02 
0. 

—  .04 

—  .05 

—  .06 

—  .07 

—  .08 

—  .09 

—  .10 

—  .10 

—  .11 

—  .13 

—  .04 

—  .17 

—  .22 

—  .26 

—  .32 

—  .41 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  .OOi 

—  .00# 

—  .01 
+  .004 

Inch. 

0. 

.0005 
.0016 
.0030 
.0043 
.0060 
.0073 
.0085 
.0100 
.0110 
.0055 

• 

\ 

30.000 

40,000 

.0400 
.0531 
.0070 
.0800 
.0930 
.1070 
.1204 

50,000 
1         80.000 

70.000 
!        80.000 

90,000 
I       100,000 
1         10,000 

.0016 

110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180.000 
190,000 
200,000 
-      10,000 
no,  000 
220.000 
225.000 
230.000 
235,000 
237.000 
237.200 
231.000 
228.000 
217.000 
10,000 

.1345 
.1478 
.1020 
.1751 
.1896 
.2034 
.2171 
.2314 
.  2470 
.2030 

*"*V28b6'" 
.3000 
.3104 
.3258 
.3410 

—  .  02              .  0124 

—  .02              .0135 

—  . 03               . 0140 



—  .04 

—  .05 

—  .06 

—  .08 

—  .09 

—  .10 

.0158 
.  0172      ' 

.0182 
.0205 
.0221 
.0258 

. 

*.6o8o" 

—  .  11               .  0280 

—  .  OOi            .  0142 

—  .  13               . 0333 

—  .16 

—  .18 

—  .21 

—  .25 

—  .36 

—  .39 

—  .51 

—  .52 

—  .57 

—  .33 

.0365 
.0398 
.0415 
.0470 

—  .67 

-.71 
—1.24 
-1.38 
—1.80 
—1.27 

Ultimate    uti^nirth  =  30. 840  1 

pounda  per  «quare  inch. 

Load   sustained  when  test 
with  pins  parallel  to  webs  of 
channel  was  discontinued. 

The  post  has  a  sharp  bend  at  the  middle,  the  channels  buckled  slightly. 
Post  removed  from  testing-machine  and  pins  placed  through  pin-holes 
in  webs  of  channels. 

Post  now  tested  with  pins  vertical. 
Bested  between  tests  half  hour. 
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No.  1G43  a. 


Loads  ftp- 
plied. 


I 


Poundi. 

10,000 
100,000 
121,000 
127,800 
118,000 
108,000 

10,000 


Compres-    Cniupres- 
sioD.       ;  siou  aet«. 


Inch. 


Inch. 


Deflections. 


Horizontal.    Vertical. 


Inch. 
—1.27 
-2.19 
—2.78 
—3.50 
-4.46 
—5.42 
—2.65 


Inch. 
—.33 
—.29 
— w30 
—.29 
—.29 
—.25 
—.25 


Slip  of 
eye-plates. 


Remarks. 


Inch. 


Ultimate   strength  =  16.620 
pounds  per  square  inch. 

Test  discontinued. 


Maximum  distortion  of  the  cliannel-bars  took  place  at  middle  of  tlie 
column,  where  intersecting  "Cooper  lines"  were  developed  in  diagonal 
lines,  and  also  in  lines  at  right  angles  to  the  axis  of  the  column. 

The  latter  lines  were  developed  opposite  the  lattice-bar  rivets,  along 
half  the  length  of  column. 

No.  1644. 

Length,  center  to  center,  of  3J^'  pins,  319".92  =  26'  7".92. 

Gauged  length,  280". 

Total  weight,  including  two  sets  of  eye-plates,  1,2  0  pounds. 

Counter-weight  at  middle,  620  pounds. 

Distance  between  channels  at  ends,  8". 

Distance  between  channels  at  middle,  10."S5. 

• 

Sectional  area. 

Square  inches. 

Channel  A,  27"  6",  353  pounds;  web  ".28 3.851 

Channels,  27"  6",  353  gouuds;  web  ".28 3.851 

7.702 

Three  and  a  half  inch  pins  in  horizontal  position,  parallel  to  webs  of 
channel  bars.  ^ 

Slip  of  eye-plates  determined  in  same  manner  as  for  No.  1643. 


Loads  ap- 
phed. 

Coropres- 
sion. 

Compres- 
sion sets. 

IDeflections. 

Slip  of 
eye-plates. 

Remarks. 

Horizontal.    Vertical. 

Pounds. 

10,000 

20.000 

30,000 

40,000 

50,000 

00.000 

70,000 

80,000 

90,000 

100,000 

10,000 

^  110, 000 

120,000 

130, 0*0 

140.000 

150,000 

160.000 

170,000 

180,000 

190,000 

200,000 

Inch. 
0. 

.0122 
.0250 
.0380 
.0505 
.0631 
.U730 
.0890 
.1015 
.1145 

Inch. 

Inch, 
0. 

—  .01 

—  .01 

—  .01 

—  .01 

—  .01 

—  .02 

—  .04 

—  .05 

—  .05 

—  .004 

—  .07 

—  .07 

Inch. 

0. 
•01 
.01 
.02 
.03 
.03 
.03 
.03 
.03 
.03 

0. 

.01 
.01 

• 

Inch. 

0. 

.0002 
.0010 
.0020 
.0030 
.0048 
.0065 
.0095 
.0112 
.0143 
.0081 
.0175 
.0192 
.0218 
.0235 
.0270 
.0295 
.0344 
.0386 
.0462 
.0515 

•  *••••   m^  • 

0. 

.1275 
.1404 
.  1535 
.1665 
.1798 
.1934 
.2065 
.2195 
.2330 
.2468 

—  .09 

—  .09 

—  .01 

—  .11 

—  .13 

—  .15 

—  .17 

.01 

0. 

0. 

.01 
.02 
.03 
.04 

^ 


^ 


V 


( 


( 


( 
( 


(- 


) 


,o       o, 

o 
o       o 


1 


D 


) 


) 


) 


) 


...) 


4 


( 

( 


T 
) 

) 


^"  • 


j- 


..^=x. 


^■8   A 


^ 


f 

) 


) 


9^ 


K^ 


-C3^ 


■""J^r 
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Loads  ap- 

Comprea- 

Compres- 
sion sets. 

Deflections. 

SUpof 
eye-plates. 

Remarks. 

plied.      {       Bion. 

HorixoBtaL    Vertical. 

0 

Pounds. 

10.000 

210.000 

215,000 

220,000 

Inch. 

Inch. 
.9046 

Inch. 

—  .07 

—  .20 

—  .22 

—  .25 
-.27 

—  .30 

—  .31 

—  .40 

C   -.47 
{    —  .63 

—  .84 

—  .80 

—  .60 

Inch. 
.02 
.05 
.08 
.11 
.14 
.18 
.20 
.27 

.32 
.50 

1.28 

1.93 
1.27 

Inch. 
.0352 
.0600 
.0630 
.  .0685 
.0725 
.0758 

""'.Hoi'  ' 

.2675 

.57Ji2 

225. 000     i        .  2823 

227.000 

230,000 

235.000 
237,000 

::::::::::v 

Ultimate    strength 
=  30,770    pounds 

s 

216,000 

i 

per  sanare  inch. 
Deflections     taken 
as  load  gradaally 
feU. 

200,000 

-••"•••  •••••• 

10,000 

1 

Deflected  diagonally,  immediately  after  passing  the  maximum  load. 
A  the  deflections  increased  (the  load  on  the  post  gradaally  falling  off) 
tlie  i)08t  took  a  more  decided  vertical  movement. 

WROUGHT-IRON  COLUMNS. 

Set  L.— 10''  channels  latticed. 

No.  1640. 

(Tested  with  pins  horizontal,  parallel  to  webs  of  channel  bars.) 

Length,  center  to  center,  of  3J"  pins,  199''.84  =  16'7'  '.84. 

Ganged  length,  160'^ 

Total  weight,  inclading  two  sets  of  eye-plates,  1,470  pounds. 

Counter-weight  at  middle,  720  pounds. 

Distance  between  channel  bars,  8'^ 

iSecUonal  area. 

Square  inches. 

Ohannel  A,  ir  4" ;  345 pounds;  web  ".32 5.972 

CJhannel  B,  ir  4" ;  345  pounds;  web  ".32 5.97S 

11. 944 


Loads  ap> 
plied. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Remarks. 

• 

HorizontaL 

Vertical. 

Pounds. 

10.000 

20.000 

30.000 

40,000 

50.000 

60,000 

70.000 

80,000 

90,000 

100.000 

10.000 

110.000 

120.000 

130.000 

140.000 

190,000 

100.000 

Inch. 
0. 

.0012 
.0057 
.0105 
.0150 
.0200 
y       .0248 
.0201 
.0340 
.0390 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

-.001 
—.01 
-.01 
-.01 

0. 
—.02 
-.02 
-.02 
-.02 
-.02 
-.02 

Inch. 

0. 
0. 
.OOi 

o.ool 

.01 
.01 
.02 
•     .02 
.03 
.03 
0. 

.03 
.04 
.04 
.04 

•X* 

.04 

• 
ff 

0. 

.0440 
.0488 
.0535 
.0580 
.0630 
.0675 
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Loads  ap- 
plied. 


Pound*. 
170,000 
lf*0,000 
190,000 
200, 000 

10,000 
210.000 
220,000 
230.  000 
240.000 
25 ',000 
260,000 
270.000 
280,000 
290,000 
300.000 

10,000 
310,000 
320.  000 
330,000 
340, 000 
345,  «»00 
350,000 
36i»,  000 
3«.^  000 
370.000 
375,000 
380,  000 
3/<5.000 
39;).  000 
395,  000 
400,000 

403,000 

376,000 
10.000 


Compresaion. 


Compres- 
sion sets. 


Deflections. 


Inch. 
.0720 
.0770 
.0815 
.0862 


.0908 
.0957 
.1005 
.1050 
.1100 
.1148 
.1198 
.1250 
.  1300 
.1352 


.1412 
.1464 
.1529 
.1598 
.1630 
.1660 
.1733 
.1780 
.1842 
.1884 
.1945 
.2003 
.2230 
.2325 
.2472 

.2636 


Horizont  al.  i    Vertical. 


Inch. 


.0005 


.005^J 


fi,\     I 


Inch. 

—.01 

—.01 

-.01 

--.01 

— .OOJ 

—.02 

—.03 

-.03 

-.03 

—.04 

-.04 
...04 

—.05 

-.  o:. 

-.05 
—.03 


06 

,C6 

07 

,07 

07 

,08 

08 

09 

09 

10 


1 


—.11 
—.13 
—.16 
—.21 
— w25 
—.28 
—.28 
—.23 


Inch. 
.u3 
.03 
.03 
.03 
0. 
.03 
.04 
.04 
.03 
.03 
.03 
.03 
.02 


.02 

.02 

0. 


Kemarks. 


.02 

1 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.07 

Ultimate    stTeniJtb  =  33, 740 

.13 

pounds  per  square  inch. 

.30 

.54 

Load  sustained  immediately 

.45 

before  releasing  to  initial 
load.   * 

Post  removed  from  te^ting-macbine,  and  pins  placed  in  second  posi- 
tion, perpendicnlar  to  channel  bars.  Tested  witli  pins  in  vertical  posi- 
tion. 

Rested  between  tests  one-qnarter  honr. 

1^0. 1640a. 


Loads  ap- 
plied. 

• 

Comnrea* 

Deflections. 

Remarks. 

Compression,   gi^nkts. 

HorizontaL 

Vertical. 

Poundi. 
10,000 
100,000 
200,000 
300,000 
3.50,000 
379,000 

Inch. 

Inch. 

Inch. 
—.23 
-.25 
—.27 
—  31 
—.35 
—.45 

Inch. 
.45 
.40 
.40 
.45 
.50 
.55 

Ultimate    strength  =  31, 730 
pounds  per  square  inch. 

i 

Failed  by  horizontal  deflection. 

Maximum  load  sustained  till  horizontal  deflection  reached  ".80,  the 
vertical  deflection  unchanged  at  ".55. 

When  deflections  reached  horizontal  — 2"  vertical  ."50,  the  load  sus- 
tained by  the  post  was  310,000  pounds. 
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No.  1C41. 

(Tested  with  pins  horizontal,  parallel  to  webs  of  channel  bars.) 

Length,  center  to  center,  of  Si''  pins,  200"  =  IC  8". 
Ganged  length,  160". 

Total  weight,  including  two  sets  of  eye-plates,  1,475  pounds. 
Counter- weight  at  middle,  720  pounds. 
Distance  between  cnannel  bars,  7".90. 

Sectional  area. 

Square  inches. 

Channel  A,  17' 4",  349  ponnd.s ;  web  ".32 ti.041 

Channel  B,  17'  4i",  362ponnd»;  web  ".34 6.261 

12.302 


Loads  ap- 
plied. 

Compres- 

Deflections. 

Remarks. 

Compression.  gjonVets. 

1 

Horizontal. 

Vertical. 

Pounds. 

10.000 

20,000 

30.000 

40.  COO 

50,000 

fiO.OOO 

70,000 

80,000 

90.000 

100,000 

10.000 

110,000 

120.000 

i.-w.ooo 

140,000 
150.000 
160.000 
170,000 
180.000 
190.  JOO 
200,000 

10.000 
210,000 
220.000 
230,000 
240,000 
250.000 
260,000 
270,000 
280.000 
290,000 
300.000 

10.000 
310.000 
320,000 
330,000 
340,000 
350.000 
360.000 
365,000 
370,  COO 
375,000 
380,000 
385.000 
390,000 
395,000 
400.000 

10,000 
405.000 
410,000 
•413.700 

Inch. 
0. 

.0040 
.0085 
.0135 
.0185 
.0234 
.0280 
.0327 
.0375 
.0420 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
-.01 
-.01 
-.01 
—.02 
-.02 
—.03 
—.03 
—.04 
-.04 
—.01 
—.04 
—.05 
-.05 
-.05 
-.05 
-.05 
-.05 
—.06 
-.06 
-.06 
-.02 
-.06 
-.06 
-.06 
-.06 
—.07 
—.07 
—.07 
—.07 
-.07 
—.07 
—.08 
—.08 
-.09 
-.09 
—.06 
—.10 
—.11 
-.14 

Inch. 
0. 
0. 

.OOh 

.00} 

.01 

.02 

.02 

.02 

.03 

.04 
0. 

.03 

.03 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 
0. 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04    • 

.00^ 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.V4 

.04 

.04 

.04 

.02 

.  OS 

.03 

.02 

.0002 

.0466 
.0510 

.0558 
.0610 
.0651 

.0700 
.0752 
.0800 
.0850 
.0900 

1 

• 

"6. 

.0940 
.0988 
.1040 
.1090 
.1142 
.1195 
.1244 
.1293 
.1342 
.1398 

"".0035** 

.1450 
.1500 
.1562 
.1620 
.1685 
.1750 
.1780 
.1820 
.1862 
.1900 
.1940 
.1980 
.2rH0 
.2100 

.0260 

.2212 
.2300 
.2480 
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Loads  ap- 
plieil. 

4 

CompreMlon. 

Compres- 
sion sets. 

Deflections. 

Remarks. 

Horixontsl. 

Vertical. 

Poundt. 
415,000 
420,000 
425,000 

426,600 

420,000 
10,000 

Inch. 
.2505 
.2612 

Inch. 

Inch. 

-.14 

—.16 

—.16 

J     -.20 

>     —.23 

(     —.27 

]     -.28 

(     -.28 

—.23 

Inch. 
.02 
.02 
0. 

—.02 
—.00 
-.18) 
— .25> 

Ultimate  strength  =  31,670 
pounds  per  square  inch. 

—.80) 
—.30 

Post  removed  from  testingmachitie,  and  pins  placed  through  pin  boles 
in  webs  of  channel  bars. 

Tested  with  pins  in  vertical  position. 
Bested  between  tests  one-half  hour. 

No.  1641  A. 


Loads  ap- 
plied. 


PoundM. 

10,000 

100.000 

200,000 

800,000 

400.000 


Compression. 

Compres- 
sion sets. 

Deflections. 

Horizontal. 

Vertical. 

Inch. 

Inch. 

Inch. 
—.23 
—.26 
—.30 
—.34 
5     -.45 
>     —.60 

Inch. 

—.80 

—.27 

—.26 

—.30 

—.36 

—.89 

mm                •       •  •  • 

Bemarks. 


Ultimate  strength  =  32,520 
pounds  per  square  inch. 


Deflections  continued  to — 1"  horizontal — 42  vertical. 

The  channel-bar  webs  began  to  buckle  between  the  latticing. 

No.  1634. 

(Tested  with  pins  horizontal,  parallel  to  webs  of  channel  bars.) 

Length,  center  to  center,  of  3^"  pins,  300"  =  25'  0". 
Gauged  length,  260"'. 
Total  weight,  1,784  pounds. 
Counter-weight  at  middle,  892  pounds. 
Distance  between  channel  bars,  7''.95. 


Sectional  area. 


Channel  A,  i&'  S^",  520  ponnds;  web,  ".33. 
Channel  B,  25'  8'',  520  pounds;  web,  ".34.. 


Square  inches. 

6.074 

6.074 


12,148 
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Loads  ap- 
plied. 

Compreasion. 

Compres- 

Deflections. 

Bemarks. 

sioo  sets. 

Horizontal. 

TerticaL 

10,000 

20.000 

30,000 

40.000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

10,000 

110,000 

120,000 

130,000 

140.000 

150,000 

160,000 

170,000 

180.000 

190,000 

200.000 

10.000 

210.000 

220.000 

230,000 

240,000 

230.000 

260,000 

170.000 

0. 

.0070 
.0149 
.0226 
.0302 
.0360 
.0461 
.0542 
.0615 
.0694 

.0772 
.0846 
.0928 
.1005 
.1085 
.1161 
.1240 
.1320 
.1400 
.1479 

Inch. 

Inch. 

0. 

0. 

0. 

0. 
.01 
.02 
.02 
.02 
.03 
.03 

0. 

.03 
.03 
.03 
.04 
.05 
.05 
.05 
.06 
.07 

Inch. 

0. 

.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.02 
.02 
.02 
.03 
.04 
.04 
.05 
.04 
.04 
.05 
.05 
.06 
.06 
.06 
.06 
.06 
.07 
.08 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.08 
.07 
.07 
.07 
.06 
.05 
.05 
.04 
.03 
.02 
.01 

—  .04 

—  .08 

Fltimate  strenfi^th  —  33.630 
pounds  per  sqnare  inch. 

.0019 

.07 
.03 
.07 
.07 

.0035* 

.1562 
.1639 
.1718 
.1801 
.1887 
.1964 
.2050 
.2130 
.2220 
.2305 

.08 
.08 
.08 
.09 
.09 
.09 
.09 
.10 
.06 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.09 
.11 
.11 
.11 
.11 
.11 
.11 
.11 
.11 
.12 
.12 
.14 
.15 

280,000 

290.000 
300.000 

10,000 
310.000 
315,000 
320,000 
325,000 
330.090 
335.000 
340,000 
345,000 
350,000 

10.000 
355.000 
360.000 
365,000 
37(),000 
875,000 
380,000 
385,000 
390,000 
895^009 
400,000 
405,000 
408.000 

.0100 

.2405 
.2450 
.2498 
.2545 
.2590 
.2638 
.2685 
.2785 
.2790 

, 

.0204 

.2848 
.2900 
.2960 
.8020 
.3095 
.3175 
.3250 
.3330 
.3452 
*.3570 

*  Aboat. 


Failed  by  deflecting  downwards,  perpendicular  to  the  plane  of  the 
pins,  channel  A  being  on  the  concave  side. 

Slip  of  eye-plates  along  flanges  of  channel  bars,  '^04. 
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No.  1635. 

Tested  with  pins  horizontal,  parallel  to  webs  of  channel  bars. 
Length,  center  to  center,  of  3i"  pins,  300''  =  25'  0". 
Gauged  length,  2G0". 

Total  weight,  including  sets  of  eye  plates  for  pins,  perpendicular  and 
parallel  to  channel  bar  webs,  1,926  pounds. 
Counter-weiglit  at  middle,  913  pounds. 
Distance  between  channel  bars,  7".95. 

Sectional  area. 

Square  inches. 

Channel  A,  25' 8".  521  pounds;  web,  ".a*? 6.093 

Channel  B,  25' 8",  520  pounds ;  web,  ''.33 0.082 

12. 175 


Loads  ap- 
plied. 

Compression. 

Compres* 
sion  sets. 

Deflections. 

Remarks. 

Horizontal. 

Vertical. 

Pounds. 

10,000 

20,000 

30,000 

40.000 

50,000 

60,000 

70,000 

80,900 

90,000 

100,000 

10,000 

110,000 

120.000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

10,000 

210,000 

220,000 

230,000 

240,000 

250,000 

260,000 

270,000 

280.000 

290,000 

300,000 

10,000 

310.000 

320,000 

330,000 

340,000 

350,000 

360,000 

10,000 

370,000 

380.000 

390,000 

395,000 

10,000 

IneJi. 

0. 

.0070 
.0147 
.0220 
.0290 
.0374 
.0450 
.0523 
.0595 
.0675 

Inch, 

IncK 

0. 

.01 
.03 
.05 
.05 
.05 
.05 
.05 
.05 
.05 

0. 

.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.U4 

0. 

.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.02 
.05 
.05 
.06 
.07 
.07 
.08 
.05 
.09 
.10 
.10 
.11 

.11 
.10 

Inch. 

0. 

.001 
.01 
.01 
.01 
.01 
.01 
.02 
.02 
.02 

0. 
.03 
.03 
.03 
.03 
.04 
.04 
.05 
.05 
.05 
.05 
.01 
.06 
.07 
.07 
.07 
.08 
.08 
.08 
.09 
.09 
.10 
.03 
.10 
.11 
.12 
.13 
.14 
.16 
.06 
.10 
.22 
.27 
.36 

.40 
.21 

1 

Ultimate  strenf^th  =  32.440 
pounds  per  snaare  inch. 

Maximum  load  slowly  in- 
cnwsine  vertical  deflec- 
tion. Channel  bar  A  on 
convex  side. 

.0008 

.0750 
.0823 
.0900 
.0978 
.1050 
.1125 
.1200 
.1280 
.1350 
.1480 

.0024 

.1510 
.1580 
.1058 
.1734 
.1811 
.1890 
.1970 
.2047 
.2125 
.2214 

.0074 

.2297 
.2378 
.3473 
.2562 
.2655 
.2746 

.0170 

.2850 

Post  removed  from  machine,  and  pins  placed  through  pin  holes  pro- 
vided in  webs  of  channel  bars. 
Again  placed  in  machine  with  pins  vertical. 
Beat  between  tests,  one  hour. 


V 

I 


V 


j^:^ 


'^^^     :*! 


/■( 


( 
( 


i 


) 


( 

( 

( 


\ 
) 


■"^y 


>< 
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Xo.  1635  a. 


I-Jg^l-     Compre-ioB.  Sr^IJ: 


Deflections. 


tton  nets. 


Horizontal.    Vertical. 


Kemarkft. 


Pounds.  \         Inch.         I     Jm^     !  IndL 

10,000      , '  .10 

20,000      : ;  .10 

50,000      ; .10 

100,000       I .10 

200.000        .10 

300,000      I .13 

350.000       ! I  .18 

300,000 .19 

370,000     ; ; '  .19 

380,000       , .20 

385,000      I .23 

390,000       1 .26 

391.750       1 .30 

395,000 .35 

396,500       i 40 

*39A,000 50 


IndL 

.21 
.20 
.17 
.16 
.16 
.16 
.18 
.21 
.24 
.26 
.26 
.26 
.26 
.26 
.26 

.26 


Ultimate  ntrenf^th  =  32.570 
pounds  i>er  Mtiarp  inch. 

Load  sii»iAiQe<l  when  test 
was  discontinued. 


*  About. 

WROUGHT-IRON  COLUMNS. 

Set  M. — 10"  chan^eh  latticcdy  ticelled  sides. 

No.  1638. 

(Tested  with  pins  horizontal,  parallel  to  webs  of  channel  bars.) 

Length,  center  to  center,  of  3^  pins,  199".25  =  16'  7".25. 

Gauged  length,  160". 

Total  weight  (including  two  sets  of  eye-plates)  1,549  pounds. 

Counter- weight  at  middle,  750  pounds. 

Distance  between  channel  bars  at  ends,  S". 

Distance  between  channel  bars  at  middle,  10".45. 

Swell,  2".45. 

Sectional  area.  S«iuar©  inches. 

Channel  A,  17  6",371  pounds;  web,  ".40 6.  :U53 

Channel  B,  17' 6",  350  pounds ;  web,  ".32 6.003 

12. 300 


Loads  ap- 
plied. 

Compression. 

Compres- 
sion sets. 

Deflections. 

Remarks. 

Horizontal. 

Vertical. 

Potmds. 

10,000 

20.000 

.^0.000 

80.000 

100,000 

10,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160.000 

170.000 

180,000 

190.000 

200.000 

10,000 

210.000 

220.000 

230,000 

Inch. 

0. 

.0040 
.0177 
.0295 
.0387 

Inch. 

Inch. 

0. 

0. 

.01 
.01 
.01 
.01 
.02 
.02 
.02 
.02 

Inch. 

0. 

0. 
.04 
.04 
.05 
.01 
.05 

«• 

.0026 

.0425 
.0467 
.0507 
.0550 
.0502 
.0635 
.0380 
.0725 
.0770 
.0815 

.06 

.06 
.06 

.02       '            -  07 

.02 
.02 
.02 
.02 
.02 

.07      1 
.07      ! 

.08 
.08 
.08 
.03 
.09 
.09 
.09 

.0050 

.01 
.02 
.02 
.02 

.0865 
.0913 
.0900 
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Loads  up- 
plie<1. 


Poundt. 
240,000 
250,000 
260,000 
270, 000 
280,000 
2ii0.000 
300,000 
10.000 
310,000 
320,000 
330.000 
340,000 
350,000 
3«0,000 
370.000 
375,000 
380,000 

385,000 


Compression. 

Compres- 
sion sets. 

Inch. 
.1010 

IncJu 

.1061 

.1120 
1179 

.  1230 

.1298 

.1360 

.0190 

.1430 

.1475 

.1530 

.1603 

.1690 

.1760 

.1859 

Deflections. 


Horizontal. 


Vertical. 


xh. 

Inch. 

.02 

.09 

.02 

.09 

.02 

.09 

.02 

.09 

.03 

.09 

.03 

.09 

.03 

.09 

.02 

.02 

.03 

.09 

.04 

.09 

.04 

.09 

.04 

.09 

.05 

.10 

.05 

.11 

.07 

.16 

.09 

.21 

.10 

.23 

.10 

(         .30 
)         .34 

Remarks. 


Ultimate   Htrength  =  31.130 
pounds  per  sqoare  inch. 


Failed  bj  deflecting  upward;  tbe  heavier  channel  bar  (A)  being  on  the  convex  side. 
10,000      I I  .10      1  .24 


Post  remoTed  from  the  testing  machiDe,  and  pins  placed  perpendica 
lar  to  channel-bar  webs. 
Pins  now  in  vertical  position. 
Bested  between  tests  half  hoar. 

No.  1638  a. 


Loads  ap- 
plied. 


Pounds.  Inch. 

10,000 
100,000 
150,000 
200.000 
250.000 
300,000 
320.000 
340,000 
350,000 
360,000 
370,000 
380,000 
385,000 
390,000 
395,000 
400,000 
405,000 
410, 000 

411,000 

10.000 
Rested  15  hours 
380,000 
400.000 
410,000 
420,000 
430,000 

431,000 


Compression. 


Compres- 
•ionsets. 


Inch. 


Deflections. 


Horizontal. 


{ 


Loads  again  applied. 


{ 


.12 
.12 
.12 
.12 
.12 
.10 
.05 


Vertical. 


Inch. 

Inch. 

.10 

.24 

.10 

.19 

.10 

.19 

.10 

.20 

.10 

.21 

.11 

.23 

.12 

.25 

.12 

.25 

.12 

.26 

.12 

.26 

.13 

.24 

.13 

.24 

.13 

.23 

.13 

.22 

.13 

.21 

.IS 

.20 

.13 

.20 

.11 

.20 

.11 

.27 

12 

.40 

.13 

.38 

.40 
.40 
.40 
.40 
.41 
.47 
.55 


Failed  by  continuing  the  upward  vertical  deflections. 
10,000       1 05  .52 


Remarks. 


Ultimate  strength  =  33,240 
pounds  per  square  inch. 


Ultimate  strength  after  rest 
=  34,850  pounds  per  square 
inch. 
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No,  1039. 

(Tested  with  pi  us  horizantal,  parallel  to  webs  of  chanael  bars.) 

Length,  eeuter  to  center,  of  3 J"  pins,  199".50  =  IC  7."  50. 

Gauged  length,  160''. 

Total- weight,  including  two  sets  of  eye  plates,  1,538  i>ounds. 

Counter- weight  at  middle,  750  pounds. 

Distiince  between  channeU  at  ends,  8''. 

Distance  between  channels  at  middle,  lO'^  45. 

Swell,  2."  45. 

Seetwnal  area. 

SqoAre  inches. 

ChaDoel  A,  17',6", :ir.2  poandU  web  ".32 6  03tt 

Channel  B,  17'.G',3d6  pounds  web  '.:» 6.621 


12.659 


Loads  ap- 
plied. 


C«»p»«k».  CojP^- 


Poundg. 

10.000 

20.000 

30.000 

40.000 

50,000 

00.000 

70.  COO 

80,000 

90,000 

100,000 

10,0UO 

110,000 

120.000 

130,000 

140,000 

150.000 

100,000 

170,000 

lilO,000 

190,000 

200,000 

10.000 

210,000 

220,000 

230.000 

240.000 

250,000 

200,000 

270.000 

2H),000 

290,000 

300,000 

10.000 

310, 000 

320,000 

330,000 

340,000 

350,000 

360.000 

370,000 

380.000 

385,000 

390,  UOO 

395.000 

400.000 

10,000 

405,000 

10,000 


Jnek. 

0. 

.0045 
.0090 
.0140 
.0185 
.0230 
.0280 
.0318 
.03«5 
.0415 

•  •  •  -   •       •  ■ 

.0406 
.0510 
.0556 
.0605 
.0657 
.0700 
.0751 
.0800 
.Oc«50 
.0897 


Ineh. 


.0019 


.0950 
.0996 
.1047 
.1100 
.1150 
.1206 
.1257 
.1310 
.1374 
.1434 


.1502 
.1557 
.1620 
.1095 
.1784 
.1896 
.2025 
.2115 
.2210 
.2290 
.2407 
.2540 


.0027 


.0090 


.0712 


Deflections. 

Bemsrks. 

HorizonUl. 

Vertical. 

Inch. 

JneK. 

0. 

0. 

0. 

0. 

-.001 

0. 

—.01 

0. 

—.01 

0. 

—.01 

0. 

—.01 

a 

—.02 

a 

•       • 

—.03 

0. 

—.03 

0. 

a 

0. 

—.03 

0. 

—.03 

0. 

— .oa 

0. 

—.08 

—.01 

—  OS 

—.01 

—.03 

—.01 

—.03 

—.01 

—.03 

—.02 

-.03 

-.02 

—.03 

—.02 

—.01 

0. 

—.03 

-.02 

—.04 

—.02 

—.05 

—.02 

-.05 

—.02 

—.05 

—.03 

—.05 

-.04 

-.05 

—.04 

—.06 

—.05 

—.06 

—.06 

—.06 

—.06 

—.02 

—.01 

—.07 

-.07 

—.07 

—.07 

—.07 

—.07 

—.07 

—.08 

-.07 

—.09 

-.08 

—.11 

—.09 

—.12 

—.10 

—.13 

—.10 

—.14 

—.10 

—.15 

—.11 

—.17 

—.12 

—.19 

—.10 

—.10 

5     -.12 

-.21    } 
-.26   i 

Ultimate    strength  =  31,990 

-.14 

pounds  per  square  inch. 

—.11 

—.10 

Post  removed  from  testing  machine,  and  pins  placed  perpendicular  to 
channel-bar  webs. 
Pins  now  in  a  vertical  position. 
Rested  between  tests  half  hour. 


I 
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2no.  1639  a. 


Loads  ap- 
plied. 

Pounds. 
10.000 

luo.ooo 

200,010 
300, 000 
350,000 
360.000 
370, 000 
380.0*0 
390.000 
400,  000 

Compression. 

Compres- 

Deflections. 

Remarks. 

sion  sets. 

Horizontal. 

Vertical. 

Inch, 

/?wA. 

Inch.             Inch. 
_.  H               _.  16 

—.12 
—.14 
—.16 
—.16 
—.17 
—.17 
—.17 
—.17 
—.18 
-.19 
—.20 
C     -.25 
\     — .  32 

—.12 
—.12 
—.16 
—.17 
—.18 
—.19 
—.20 
—.20 
—.18 
—.10 

1 

j 

1 

403.000 

410.000 
415,000 

— .  14 

-.10 

Ultimate   strength  =  32,780 

— .08 

poonds  per  square  inch. 

Failed  by  horizontal  deflection. 

No.  1636. 
(Tested  with  pins  horizontal,  parallel  to  webs  of  chaunel  bars.) 

Length,  center  to  center,  of  3J  pins,  300".20  =  25 '  0".20 

Gau|?ed  length,  260." 

Total  weight,  including  two  sets  of  eye-plates,  1,951  poauds;  counter- 
weight at  middle,  913  pounds. 

Distance  between  channel  bars:  At  ends,  7". 95  and  8". 05;  at  mid- 
dle, 11".  53. 

Swell,  3"  .53. 

Sectional  area. 

S  quare  inches. 

Chauuel  A,25' 1(H",  SOSpouuds;  web,  ".32 5.890 

Channel  B,  25' lOi",  520  pounds;  web,  ".33 6.030 

11.920 


Loa<ls  ap* 
plied. 


Pounds. 

10,000 

20.000 

30,000 

40,000 

50, 000 

60,000 

70,000 

80,000 

90,000 

100. 000 

10,000 

110,000 

120,000 

130,000 

140,000 

150,000 

16a  000 

170.000 

180,  000 

190,000 

200,000 

10,000 


r.mpre«i.n.  SrL^" 


Deflections. 


Inch. 

0. 

.0080 
.0160 
.0236 
.  0315 
.0398 
.0475 
.0554 
.0632 
.0710 


.  0705 
.0870 
.0950 
.  10.30 
.1110 
.1190 
.12«>8 
.1350 
.  1430 
.1510 


sion  sets. 


Inch. 


.0023 


.0050 


Horizontal.     Vert^  il. 


Inch. 

/;  ch. 

0. 

.0 

—.02 

.001 

-.03 

.01 

—.03 

-.01 

—.03 

—.01 

—.04 

—.01 

—.05 

—.01 

—.05 

—.01 

—.05 

~.0l 

-.06 

—.01 

-.01 

.OOi 

-.06 

.004 

—.07 

0. 

—.07 

.   0. 

—.07 

0. 

—.08 

0. 

—.08 

0. 

—.08 

0. 

—.09 

-.00^ 

—.09 

—.01 

-.09 

—.01 

—.01 

-f.OOi 

Remarks. 


TESTS   OF   IRON   AND   STEF.L   A^D   OTHER  MATERIALS.      161 


IxMidsap- 
pUed. 


Con^ireMloD. 


Pounds. 
210,000 
220.000 
230.000 
240,000 
250,000 
260,000 
270,000 
280,000 
280.000 
800,000 
10,000 
310,000 
330,000 
380,000 
840,000 
860,000 
800.000 
370,000 
380,000 
380,000 

381,400 


IndL 
.1000 
.1082 
.1766 
.1847 
.1837 
.2022 
.2110 
.2200 


.2408 


.2902 
.2607 
.2726 
.2840 
.2861 
.3132 
.3318 
.3850 


ComprM- 
■ionadto. 


Inch, 


>  •  •  •  •  •  • 


oim 


Deflections. 


HorisontaL 


Poet  gndoAlly  yleldiiiic  while  eftRying 
10. 000 


i: 


BeaiArke. 


TerticaL 


JnOL 

IndL 

—.08 

—.01 

—.08 

—.02 

—.10 

-.02 

—.10 

—.08 

— wlO 

—.84 

— wlO 

—.05 

—.10 

—.06 

—.10 

—.07 

—.11 

—.88 

— wll 

— w08 

—.08 

—.01 

—wll 

—.10 

— .U 

— vll 

— .U 

— vl2 

—wll 

-vl2 

—.14 

—.16 

—.15 

-.18 

—.17 

-%21 

—.21 

—.26 

-.30 

—.38 

—.33 

-.86 

—.38 

—.45 

iload. 

Ultimate  etrengths:  32.81 

poonde  per  square  inen. 

HaTimnin  deflecifama. 


S.  Ex.  5 11 
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No.  1636  a. 

Post  removed  from  testiDg  machine  and  pins  placed  throngh  pin  holes 
in  webs  of  channel  bars.    Tested  with  pins  vertical. 
Bested  between  tests  half  honr. 


Loads  ap- 
pUed. 


Pottndt. 
10.000 
50,000 
100,000 
200,000 
800,000 
810,000 
830,000 
880,060 
840,000 
846,000 
840,000 


CompreMion. 


IndL 


Compres- 
■ion 


Inch, 


Deflections* 


HorisontsJ, 


JndL 


—.82 
—.44 

—.00 
—.02 
— w66 
— wOT 
—.76 
— wfl6 
—.08 


VortloaL 


IndL 


— w20 
—.22 
—.27 
-.27 
—.28 
— w28 
—.28 
— w28 
-.28 


Bemarks. 


Ultinuite  strength  =  29,080 
I>onnds  per  sooare  inch. 
Loads  oontinned  gndually  incwiaslng  the  horisontal  deflection.    Loeos  ana  deflectiona 
recorded  aa  the  preaanra  ML 

—2.80 

—2.64 
—2.68 
— L40 


280,000 

288.000 

268.000 

10,000 

Bested  15  hours.    Loads  again  applied. 

268.000   —.2.64 

273,000   —.2.68 

275.200   —.2.79 

250.000   —.8.60 

Loads  continned  till  this  deflection  was  reached.    The  deflections  increasing  gradoally, 
without  sadden  springing  of  the  post. 


Ultimate  strength  =  28.070 
pounds  per  sqoare  Inch. 


TESTS  OF  IBON  AND  ST£EL  AND  OTHER  MATERIALS.   163 

No.  1037. 
(Tested  with  pins  horizontal,  parallel  to  webs  of  channel  bars.) 

Length,  center  to  center,  of  3i"  pins,  30(KM6  =  25'  0."  15. 
Changed  length,  260.^^ 

Total  weight  (including  two  sets  of  eye-plates),  1,962  pounds ;  counter- 
weight  at  middle,  913  pounds. 

IDistance  between  channels  at  ends,  S^'. 
IDistance  between  channels  at  middle,  11^'  .60. 
Swell,  3.''  60. 

SecHonal  area. 

Square  in«hM 

CbanDel  A,  25' 10",  516  pounds;  web,  /'32 5.993 

Cbanoel  B,  25' lOi'^  512  ponnds;  web,  .'32 5.939 

11.932 


Loedsvp- 
plied. 


Conpreeeion. 


PoiMufa. 

10,000 

20.000 

80,000 

40,000 

50,000 

00,000 

70,000 

80.000 

90,000 

100,000 

10.000 

110,000 

120,000 

130.000 

140,000 

150.000 

100.000 

170.000 

180,000 

190,000 

200,000, 

10,000 
210.000 
220.000 
230.000 
240.000 
250.000 
200.000 
270,000 
280,000 
290,000 
900,000 
10,000 
310.000 
320,000 
830,000 
340,000 
350,000 
360,000 
370.000 
380,000 
890.000 

890,700 

I>efleciioii8 
10,000 


IndL 
0. 

.0078 
.015? 
.0280 
.0810 
.0386 
.0481 
.0540 
.0618 
.0696 


.0777 
.0850 
.0029 
.1008 
.1082 
.1162 
.1288 
.1817 
.1898 
.1470 


.liso 

.1680 
.1707 
.1785 
.1868 
.1940 
.2022 
.2098 
.2180 


.2860 
.2438 
.2525 
.2622 
.2720 
.2824 
.2984 
.3050 
.3240 


gndnall 


Cvupree* 


Jfuh. 


0028 


0041 


0081 


Defleotione. 


HoriMBtaL 


IndL 
0. 
0. 
0. 


OOi 

ool 


.01 
.01 
.01 
.01 
.01 

0. 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
0. 
.01 
.01 
.02 
.02 
.08 
.04 
.06 
.05 
.06 
.07 
.02 
.08 
.00 
.10 
.10 
.12 
.13 
.15 
.20 
.88 
.86 

40 


TertieaL 


0. 

a 
a 

0. 
0. 
0. 
0. 

a 

0. 
0. 

a 
a 

0. 

a 
a 
a 

0. 

0. 

0. 

0. 

0. 
.0. 

0. 

.001 
.01 
.01 
.02 
.03 
.04 
.04 
.04 
.04 
.02 
.06 
.05 
.05 
.06 
.07 
.08 
.10 
.12 
.21 


28 


y  Inorleaoing  while  cenying  Ihe  m>Tlinnin  load. 
'  .80     I  .21     ■ 


Ultimate  strength  =  83.740 
pounds  per  square  inch. 


Deflection. 
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No.  1637a. 

Post  removed  from  the  testing  machine  and  pins  placed  through  pin 
holes  tn  webs  of  channel  bars,  bringing  pins  into  vertical  position. 
Bested  between  tests  one-half  an  honr. 


Loads  ftp- 
pUed. 

CompreMion. 

ComprM- 
aionMts. 

Deflections. 

Remarks. 

HoiisontaL 

Vortioal. 

Pounds. 
10,000 
100,000 
200.000 
250,000 
300.000 
820.000 
880.000 
340,000 
850,000 
850,000 

*260,000 

Ineh. 

Inch. 

Inek. 
.80 
.84 
.42 
.48 
.56 
.60 
.64 
.68 
.71 

Inek. 
.21 
.19 
.19 
.19 
.19 
.19 
.21 
.22 
.22 

UltlmAte  strangth = 29, 880 
poands  per  sqa*re  inoh. 

Load  sustained  under  defleo* 
tioo,  as  here  shown. 

8.50 

.22 

^Abont 

t 

WROUGHT-IRON  COLUMNS. 

Skt  N. — 10^'  ekanneU  latticed  one  Me — oontinuoua  plate  one  aide. 

No.  1630. 

Pins  in  center  of  gravity  of  channel  bars  aud  continnoos  plate;  l'^63 
from  center  line  of  channel  bars. 
Length,  center  to  center,  of  3 J''  pins,  3(W=25'  (y\ 
Oaaged  length,  260'^ 
Total  weight,  1,848  poands. 
Counter- weight  at  middle,  924  pounds. 

Sectional  area. 

Square  tnehes. 

Channel  A,  25' 8^",  521  pounds;  web  ".33 V 6.086 

Channel  B.  25'  8i",  521  pounds;  web  ".33 6.086 

Plate  (13"X  ".43),  25'  8^",  467  pounds 5.450 

17.622 


Loads  ap- 
plied. 

Compression. 

Compres- 
sionsets. 

Deflections. 

Bemarks. 

HorisontaL 

Tertioal. 

Pounds. 

10,000 

20,000 

30.000 

40,000 

50,000 

60.000 

70.000 

80.000 

90,000 

100,000 

10,000 

110.000 

120.000 

130.000 

140,000 

150,000 

160.000 

170. 000 

180,000' 

Inek. 

0. 

.0065 
.0138 
.0209 
.0272 
.0329 
.0383  • 
.0437 
.0491 
.0544 

Inek. 

Inek. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 

0. 
.02 
.02 
.02 
.03 
.03 
.04 
.04 
.044 

Inek. 

0.    . 

0. 
—.01 
—  02 
—.04 
—.05 
—.05 
—.05 
—.05 
—.05 

0. 
—.05 
-.05 
-.05 
—.05 
—.05 
—.05 
—.05 
—.05 

"V0005" 

.0595 
.0650 
.0706 
.0758 
.0810 
.0865 
.0916 
.0907 



^ 


I 
I 

V 

^ 

-J 


• 


^TT 


l^'■ 


I 


\ 


) 
) 

it 


) 


X) 

I 


^  *  Y'S'    'i*'^^9  ^^^^^Z*^ 


s? 


"^^ 


CO 
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Loads  ftp- 
pUed. 


Poundt. 
190,000 
200,000 

10,000 
220,000 
290,000 
240,000 
250.000 
200,000 
270.000 
280,000 
2SN).0U0 
300.000 

10,000 
810,000 
320,000 
330.000 
340,000 
850,000 
300.000 
370,000 
380,000 
390,000 
400,000 

10,000 
405,000 
410,000 
415.000 
420,000 
424,000 
425,000 
430,000 
435,000 
440,000 
445,000 
450.000 
455,000 
460.000 

461.500 


440,000 

10,000 

444,000 

462,000 


Compr«.ion.|SS"»PJSr 


Inch. 
.1022 
.1075 


.1178 
.1230 
.1281 
.1333 
.1390 
.1440 
.1490 
.1540 
.1592 


.1640 
.IdOO 
.1740 
.1790 
.1832 
.1880 
.1921 
.1970 
.2010 
.2050 


Inch. 


.0015 


.0035 


.0050 


Deflections. 


HorizonULl    Vertical. 


\ 


Inch. 
OH 
.05 

0. 

.06 
.06 
.07 
.08 
.09 
.10 
.10 
.11 
.12 
.02 
.13 
.14 
.16 
.18 
.20 
.21 
.24 
.27 
.31 
.34 
.12 
.39 
.41 
.44 
.47 
.60 
.53 
.55 
.59 
.62 
.69 
.79 
.89 
.96 

1.19 

1.35 


1.94 

.88 

1.94 

2.06 


Inch. 

—.05 

—.05 

.00| 

-n04 

—.04 

—.04 

—.04 

—.04 

—.04 

—.03 

—.03 

—.03 

.001 

—.02 

—.02 

—.02 

—.01 

0. 

0. 

0. 

.02 

.08 

.04 

.08 

.08 

.08 

.08 

.03 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 


.02 


1 


Bemarks. 


Snapping  •onnds. 


Ultimate  strength  =  26.190 
pounds  per  square  inch. 

Sastained  maximum  load  till 
this  deflecti<m  was  reached, 
then  in«duaUy  jrielded  by 
horisontal  deflection. 

Sustains  this  load  without 
farther  defleetioB. 

Rested  flfteen  hours.  Loads 
airain  applied. 

Load  required  to  produce 
the  same  defleetion  post 
had  before  resting. 

Maximum  load  sustained 
after  aboye  defleetions. 


Pin  holes  in  i''  eye-plates  elongated,  4,(K'. 
Pin  boles  in  webs  of  channels  elongated,  ^Ml. 
Eye-plates  slipped  ^^07  each,  along  webs  of  the  channels. 
Post  deflected  concave  on  the  side  having  the  ^^43  plate,  convex  on 
latticed  side. 

No.  1631. 

Pins  in  center  of  gravity  of  channel  bars  and  continnons  plate,  1^^54 
firom  center  line  of  channel  bars. 

Length,  center  to  center,  of  3 J''  pins,  30(y'^25'  0". 

Ganged  length,  260.'^ 

Total  weight,  1,827  pounds. 

Oounter- weight  at  middle,  913  pounds. 

SeoiUmal  area.  Sqoaie  inchea. 

Channel  A,  25' 8i",  519  pounds ;  web  ".33 6.063 

Channel  B,  25'  d|",  525  pounds;  web  ".33 6. 122 

Side  plate  (13"  X  ".40),  &' Si",  432  pounds 5.046 
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Loads  ap- 
pUed. 


10,000 

20,000 

M,000 

40.000 

60,000 

00,000 

70.000 

80.000 

00.000 

100,000 

10,000 

110,000 

120,000 

180,000 

140,000 

160,000 

180,000 

170,000 

iao,ooo 

100,000 
200,000 

10,000 
210,000 
220,000 
280,000 
240,000 
260,000 
280,000 
270,000 
280,000 
290,000 
8f0,000 

10,008 
810,000 
820,000 
880,000 
840,000 
860,000 
880,000 
870,000 
880,000 
800,000 
400.000 

10,000 
410,000 
420,000 
430,000 
440.000 
450,000 
480,000 
466,000 
470.000 
476,000 
480,000 

486^000 


COMpTOMJOP. 


0. 

.0088 
.0160 
.0208 
.0280 
.0818 
.0874 
.0428 
.0480 
.0686 


.0686 
.0640 
.0084 
.0740 
.0806 
.0867 
.0018 
.0066 
.1020 
.1076 


.1126 
.1180 
.1234 
.1290 
.1842 
.1806 
.1448 
.1600 
.1658 
.1002 


.1866 
.1710 
.1786 
.1816 
.1878 
.1028 
.1984 
.2040 
.2092 
.2160 


.2204 
.2260 
.2816 
.2368 
.2422 


Cimpros* 
•km  sets. 


Inek. 


-^0006 


-vOOOO 


0006 


.0080 


Defleotkms. 


HoiiaootaL 


\ 


10,000 
Loads  applisd  after  resting  one  hour. 
uOOO      .. 


Inok. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 

0. 

0. 

0. 

.OOi 
.001 
.01 
.01 
.01 
.02 
.08 

0. 
.04 
.04 
.06 
.08 
.06 
.07 
.08 
.00 
.11 
.18 
.04 
.16 
.20 
.28 
.26 
.32 
.42 
.60 
.OT 
.66 
.62 
.92 

L25 


.49 


186, 


YertloaL 


Si 


InA. 

0. 

-vOl 

—.01 
—.01 
—.01 
-^01 

0. 

0. 

0. 

0. 
.08 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.05 

0. 
.01 

)1 

.01 
.01 
.01 
.01 
.01 
.02 
.06 
.02 
.03 
.03 
.03 
.08 
.03 
.03 
.03 
.08 
.08 
.06 
.03 
.02 
.02 
.02 
.02 
.01 
.01 
.01 
.01 
.01 
.01 

.01 


.07 


Bemarks. 


Ultimate  'strength  =  28, 160 
poands  per  square  inch. 

Snstained  maximnm  load  Ato 
minutes,  increasing  deflec- 
tion to  1".26. 

Bested  one  hour. 

Continues  ihe  horixontal  Re- 
flection from  r'.28horiaon- 
tal  to  r'.60  yertical ;  teat 
then  discontinued. 


Post  failed  in  the  same  manner  as  No.  1630  f  the  continuous  plate 
being  on  the  concave  side. 
Pin  holes  in  eye-plates  elongated  '^04. 
Pin  holes  in  channel  bars  elongated  ^Ml. 
Slip  of  eye-plates,  ''.07. 
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No.  1632. 
(Pins  placed  in  center  of  gravity  of  channel  bars.) 

Ijength,  center  to  center,  of  pins,  30(y'  =  25'  iV'. 

Ganged  length,  26(F'. 

Total  weight,  1,845  pounds. 

Counter- weight  at  middle,  t22  pounds. 

SedUmdl  area. 

Sqiure  inohM 

CbannelA,  25' Si",  526  pounds;  web,  ".33 6.145 

CbannelB,  25'8f",  511poands;  web,  ".32 5.968 

Side  plate  (13"  x  ".44),  25' Si",  468  pounda 6.467 

17. 670 


Loadisp- 

pUed. 

CamprM> 
sloiiMto. 

BfliDArki. 

HorlionUd. 

Yertleia. 

Paundt. 
10.000 
20,000 

ao.ooo 

40.000 

50.000 

00.000 

70.000 

80.000 

00,000 

100,000 

10,000 

110,000 

120,000 

130,000 

140.000 

160,000 

100.000 

170.000 

180.000 

100,000 

200,000 

10,000 

210,000 

230,000 

280.000 

240.000 

260.000 

260.000 

270.000 

280,000 

200.000 

800.000 

10.000 

IOS.00O 

806,000 

a 

.0080 
.0080 
.0187 
.0186 
.0257 
.0816 
.0880 
.0445 
.0606 

.0670 
.0686 
.0700 
.0768 
.0828 
.0887 
.0066 
.1080 
.1100 
.1171 

Inek.  . 

0. 
-.01 

-  .04 
-.08 

-  .10 

-  .12 

-  .14 

-  .17 

-  .20 

-  .22 

a 

~  .26 

-  .28 

-  .80 

-  .88 

-  .86 

-  .89 
-.48 

-  .47 

-  .60 
-.64 

-  .01 

-  .60 

-  .68 

-  .67 
-.71 

-  .77 

-  .82 
-.88 

-  .05 
-L04 
-1.15 

-  .15 
-L88 

C-L50 

(-L80 
-8.00 

Inek. 

0. 
.08 
.05 
.06 
.06 
.06 
.06 
.07 
.07 
.07 

0. 
.07 
.07 
.07 
.07 
.07 
.06 
.08 
.08 
.06 
.08 
.01 
.08 
07 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.07 
.03 
.07 

UlUmate  strength  -  17,420 
pounds  per  sqnftre  inch. 

Sustained  manmam  load 
while  horisontal  deflection 
increased  from  1.50  inch  to 
1.80  inch. 

Load  Bostained,  when  de- 
flected, as  here  shown. 

.0006 

.0030 

.1348 
.1848 
.1888 
.1470 
.1647 
.1680 
.1711 
.1706 
.1806 
.2006 

.0180 

300,000 

.10 

Post  deflected  convex  on  the  side  of  the  continnons  plate. 
Pin  holes  not  disturbed. 
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No.  163a. 
(Pins  placed  in  center  of  gravily  of  channel  bars.) 


// 


Length,  center  to  center,  of  pins,  30(K'  =  25'  0 

Gauged  length,  260''. 

Total  weight,  1,827  pounds. 

Counter- weight  at  middle,  913  pounds. 

Sectional  ortiL 

Sqiukre  inches. 

Channel  A,  25' 8i",  522  pounds ;  web,  ".33 6.098 

Channel  B,  25'8i",  524  pounds:  web,  ".33 6.121 

Side  plate  (13."  X  ".44)  25' 8^^  471  pounds 5.502 


17. 721 


Loads  »p- 
pUed. 

Compreesion. 

Compres- 
sion seu. 

Deflections. 

Semarks. 

HorisontsL 

Yertioia. 

Poundt. 
10,000 
20,000 
30.000 
40,000 
60,000 

eo.ooo 

70,000 

80,000 

90,000 

100,000 

10,000 

110.000 

120,000 

180,000 

140,000 

160,000 

leo.ooo 

170.000 
180,000 
190,000 
200,000 
10.0C0 
210,000 
220,000 
280,000 
240,000 
250,000 
260,000 
270,000 
280.000 
290,000 
295,000 
800,000 
805,000 
807,000 

Inch, 

0. 

.0084 
.0178 
.0250 
.0814 
.0877 
.0448 
.0657 
.0570 
.0632 

Inch, 
0. 

-  .01 

-  .04 

-  .07 

-  .09 

-  .11 

-  .18 

-  .16 

-  .18 

-  .21 
0 

-  .24 

-  .27 

-  .80 

-  .32 

-  .85 

-  .89 

-  .41 

-  .45 
~  .48 

-  .61 

-  .01 

-  .66 

-  .60 

-  .64 

-  .69 

-  .74 

-  .80 

-  .86 

-  .91 
-1.00 
-1.11 
-L20 
-1.29 

C-1.88 

(-1.70 

Inch. 
0. 

-.08 
-.06 
-.07 
-.06 
•    -.08 
-.09 
-.09 
-.09 
-.09 
-.06 
-.10 
-.10 
-.10 
—.11 
-.11 
-.11 
-.12 
-.12 
-.12 
-.12 
-.06 
-.18 
-.18 

Ultimate  strength =17.270 
pounds  per  sqiiare  inch. 

Snstained  maximnm  load 
Ave  minntes,  increasing 
deflection  ttma  —1.38  inch 
-1.70  inch. 

.«••••.••• 

.0008 

.0700 
.0760 
^        .0820 
.0886 
.0950 
.1016 
.1080 
.1142 
.1210 
.1278 

.0026 

.1847 
.1416 
.1487 
.1664 
.1629 
.1704 
.1785 

•^.14 
-.16 
-.16 
-.17 
-.17 
-.17 
-.18 

Post  deflected  convex  on  the  side  of  the  continuous  plate. 
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4  b. 


TABULATION    OF    EXPERIMENTS    ON    WROUGHT-IRON    COLUMNS    WITH 

3i-INCH  PIN  ENDS. 


o 


758 

757 
755 

756 
753 
754 


751 

1642 
1646 
1647 


16S8 
1654 


1645 
1650 


Style  of  oolmnn. 


Skt  a. 


n 


f 


r^' 


JU_» 


•Si 


:l 


8r  D. 

I 


~\r 


fi 


r 


JL 


J. 


!6 


T 


I 


I 


Jj 


V 


r 


8^ 


Sit  F. 


I 

if 

I 
I 

I 


«/' 


ii. 


r 


V 


LenKtli, 
center 

to 
center 
of  pint. 


120.20 

120.07 
180.00 

180.00 
240.00 
240.10 


240.00 

240.00 
32a  00 
820.10 


820.00 
88a  00 


818.05 
820  00 


Section- 
al area. 


Bquart 

inehss. 

0.831 

laioo 

0.077 

0.077 
0.782 
0.782 


18.077 

18.281 
iai70 
18.141 


17.808 
10.417 


18.188 
18.287 


Ultimate 
•trenfTth. 


Total 
poanda. 


287,100 

320,000 
251.000 

210,000 
188,800 
168,800 


426.000 

887.000 
318,800 
283,800 


474,000 
401,000 


468,000 
454,000 


IPounda 

I  persq. 

inch. 


30,220 

81.880 
26, 180 

21.060 
10.380 
16,220 


26,480 

22.640 
10.700 
17,670 


28,480 
26,200 


28,020 
27,010 


Manner  of  failore. 


Deflected  perpendicnlar  to  axis 

of  pins. 
Sheared  rivets  in  eje-plates. 
Deflected  perpendicular  to  axis 
of  pins. 
Do. 
Do. 
Do. 


Deflected  perpendicular  to  axis 
of  pins. 
Do. 
Do. 
Do. 


Deflected  perpendicular  to  axis 
of  pins. 
Do. 


Deflected  parallel  to  axis  of  pins. 
Deflected  perpendionlar  to  axis 
of  ^s. 
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TahulmHon  Qfexperimmii  <m  wroug1U4r9m  coUtrnm,  fc — Continned. 


I 

e 


S^yle  of  oolonm. 


^ 


oenisr 

to 
eon  tor 
of  pioo. 


SeotioD- 


TTltimAto 
■troDgtli. 


Totia 
poando. 


Poonds 

porM. 

inch. 


Maimer  of  fidlnre. 


8bt  O. 


1651 
1652 


Bit  H. 


746 

747 

748 

74a 

1648 

1649 


SvrL 


740 

741 
789 
760 

1648 
1644 


1640 

1641 
1684 

1685 


1688 

1689 
1686 
1687 


/ 


880.00 
820.10 


150120 

150.27 
289.60 
289.60 
819.90 
819.85 


169190 

150.90 
289.70 
289.70 

819.80 
819.98 


199.84 
200.00 

8oaoo 
8oaoo 


199L25 

199L50 
80a20 
800.15 


20.064 
20.618 


7.628 

&056 
7.621 
7.621 
7.705 
7.678 


7.645 

7.624 
7.517 
7.681 

7.691 
7.702 


11.944 

12.802 
12.148 

12.175 


12.866 

11659 
11.920 
1L982 


540,000 
585^000 


258,700 

294.700 
260.000 
254,600 
248,600 
229,200 


262.500 

255,650 
251.000 
259,000 

287.200 
287.000 


408.000 

426,500 
408,000 

895,000 


885.000 

405,000 
891.400 
890.700 


25^770 
25,900 


88.910 

86,580 
84.120 
83,410 
81,610 
29,870 


84,840 

88,580 
88,890 
84,890 

80.840 
80,770 


88.740 

84,670 
88,680 

82,440 


81,180 

81,990 
82.880 
82,740 


Deflected  in  diai^onol  direotioii. 
Shewed  rivete  in  eye-platee. 


Deflected  perpeodionlar  to  axis 
of  pins. 

Do. 

Do. 
Defleoted  in  dlAgmutl  direction. 
Deflected  parallel  to  uda  of  pins. 
Deflected  in  diagonal  direotton. 


Deflected  perpendicular  to  axis 
of  pins. 

Deflected  parallel  to  ftxia  of  pins. 
Deflected  petpendicolar  to  axis 

at  pins. 
Deflected  parallel  to  axia  of  pins. 
Deflected  In  diagonal  direenon. 


Defleoted  peri»endionlar  to  axis 

of  pins. 
Deflected  in  diagonal  direction. 
Defleoted  perp«idionlar  to  axis 

of  pins. 
Do. 


Defleoted  perpendionlar  to  axis 
of  pins. 

Defleoted  in  diagonal  direction. 
Do. 
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TabuJoHan  of  expmimenia  <m  wromgkUkrom  ooIimmw,  ^o. — Continoed. 


I 


^ 
^ 


ICSO 


style  ot  oolnnrn. 


Lotftli, 
oenter 

to 
eenier 
of  pins. 


doaoo 

800.00 
800.00 
800.00 


Seetkni' 


17. 


17.28t 
17.870 
17.721 


UlttniAte 
•trangth. 


ToUl 
ponnda. 


461.500 

485^000 
800^000 
807.000 


PonndA 

periq. 

tnob. 


26,100 

28,150 
17,420 
17.270 


Mumer  of  fiftflare. 


Defleetod  porpendionlAr  to  axis 
of  pins. 

Do. 
Da 


5. 


TESTS    BY  TENSION  AND  COMPRESSION  OP  COLD-SWAOED  AND  COLD- 
ROLLED  STEEL  BARS. 

[Specimens  ftimiahed  by  the  Ordnanoe  Bureau,  Navy  Department.  ] 

Description  of  ike  manner  of  testing. 

The  compression  specimens  were  tested  between  flxtores  supplied  by 
Dr.  W.  E.  Woodbridge  or  the  Navy  Department,  received  at  this  arsenal 
with  the  specimens  to  be  tested. 

The  fixtures  consisted  of  a  cylindrical  hardened  steel  buttress,  which 
was  placed  between  the  specimen  and  the  south  platform  of  the  testing 
machine.  Also  a  cushion  for  equalizing  the  pressure  which  was  em- 
ployed next  the  north  platform  of  the  testing  machine. 

The  equalizing  cushion  was  composed  of  four  parts,  viz :  a  base  plate 
recessed  to  receive,  and  provided  with  an  india-rubber  disk ;  a  brass 
check  to  prevent  the  escape  of  rubber,  and  a  thin  hardened  steel  disk. 

For  determining  the  elastic  and  permanent  compression  of  the  speci- 
mens a  plunger  gauge  was  introduced  in  the  bore  of  each. 

The  gauge  was  telescopic,  and  shortened,  as  loads  were  applied,  by 
€H>ntact  with  the  hardened  disk  and  buttress. 

The  tensile  specimens  were  tested  in  the  usual  manner. 

They  were  secured  by  their  square  ends  in  the  hydraulic  holder  jaws 
of  the  testing  machine. 

Elongations  were  measured  by  means  of  a  micrometer  screw  with  ex- 
tension rods,  covering  a  specimen  length  of  20  inches. 

This  instrument  was  clamped  to  the  specimen,  and  remained  in  posi- 
tion till  near  the  close  of  the  test,  when  removed  to  avoid  injury  upon 
the  fracturing  of  the  bar. 

The  cold-swaged  bars  were  cast  and  forged  by  the  Midvale  Steel 
Company,  annealed  and  cold  swaged  at  the  Washington  navy-yard. 
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The  cold-rolled  bars  were  cast  and  forged  by  the  Otis  Steel  Company, 
annealed  at  the  Washington  navy-yard,  and  cold  rolled  by  Jones  & 
Laughlin. 

Xo.  4422. 

Compre89ion  of  apeoimen  fmm  cold  noaged  bar. 

Lengths, 


Length  of  apeoimeii  determined  with  plnnger  gaoge  2''.7046. 


Diameters, 


A 
Y 


lai^  sqOOO  tba. 


i 


^  • 


I 


I 


I 


&re9ssr . 


Sectional  axes,  5.6733  square  inches. 
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Loads 

LenfTth 

of 

specimen. 

Jndut. 

2.7046 

2.7045 

2.70431 

2. 7041  -f 

2.7040 

2.7038 

2.7051 

2. 7051  -1- 

2.7036^ 

2.7050 

2.7035  + 

2.7051 

2.7034 

2.7050 

2. 70321 

2.7049  <- 

2.7049  " 

2.7028 

2.7048  — 
2.7026  + 
2.7049 
2.7025 

2.7049  + 
2.7025 

Compres* 

•ifHI. 

Diameters. 

Bemarks. 

applied. 

North. 

Middle. 

Soath. 

I*oundi. 

0 

10,009 

Voooi'** 

InehM. 
2.6061 

2.6858 

Inehst. 
16858 

These  diameters  were  measured  in  dif- 
ferent positions  ttom  the  following 
dfitermi  nations. 

20,000 

30,000 

• 

40.000 

•     • 

50,000 

2.6866 

2.6856 

16866 

0 

■ 

0 

60,000 

2.6866 

2.6865 

16855 

0 

70.000 

2.6866 

2.6865 

16865 

0 

80,000 

2.6866 

2.6856 

16865 

0 

90,000 

2.6866 

2.6866 

16855 

0 

0 

▲iter  17  honrs'  resl 

100,000 

2.6856 

2.6956 

16865 

0 

110.000 
0 



2.6867 

2.6896+ 

16966+ 

• 

120,000 

2.6858 

2.6857+ 

16967 

0 

130,000 

2.6860 

2.6867 

16858- 

0          2.7049 

140. 000     2. 7022  + 

2.6861 

2.6867+ 

i6958l| 

0          2.7048 

f              ■ 

150,000  I  2.7028 

2.6961+ 

2.6860 

16968+ 

0 

2  7049  - 
2.7020  - 
2.7040 

160,000 
0 

2.6961+ 

16960+ 

16960 

• 

170,000  ;  2.7019  ~ 

2.6862 

2.6962 

16861- 

0 

2.7050  + 
2.7050  4- 

0 

^ 

180.000 

2L  7016  + 
2.7050  - 
2.7015 

2.6862 

2.6962 

2.6860 

0 

190,000 

2.6963 

2.6968+ 

16861 

0 

2.7060  + 
2. 7012  + 
2.7050  -- 
2.7012  + 
2.7052 

200,000 
0 

..•••^.••. 

2.6968 

2.6063+ 
2.6963+ 

16961 
16862+* 

^^^^^^ 

210,000 

2.6868+ 

0 

w 

220,000 

2.7010  - 

2.7051 

2.7055 

2.7055 

2.7010  - 

2.7054 

i6864 

2.6964 

16863 

- 

0 

After  iMting  for  forty-foiir  hoars,  disk 
next  brass  check  reversed  in  position ; 
surface  of  which  was  not  clean,  possi- 
bly affecting  measarements  of  length. 

0 

0 

280,000 

2.6864 

2.6964' 

16962+ 

0 

240,000 
0 

2.7007  + 

2.7054 

2.7006 

2  7053  + 

2.7004  + 

2.7039 

2.7053  + 

2.7002  + 

2.7054 

2.7000 

2.7055 

2.6998 

2.7056  + 

2.6996  + 

2.7056 

2.6864+ 

2.6964 

16863 

250,000 

2.6964+ 

16864+ 

16868 

" 

0 

260.000 

2.6964+ 

16864+ 

16063+ 

0 

0 

• 

270,000 
0 

2.6965 

16965 

16964+ 

. 

280.000 
0 

2.6965 

16965 

16864+ 

• 

290,000 
0 

2.6965 

16965- 

16865 

300,000 

• 

2.6965 

16864 

16965 

• 

0 

Up  to  the  present  readings,  all  lengths  have  been  measured  from  the 
plunger,  gauge  in  bore  of  specimen.  Measuring  the  lengths  on  the  spec- 
imen itself  when  removed  from  the  machine,  gives  the  following  results : 

Lengths  at  circumference:  2.7041 +.  2^7042,  2''.7043,  2^'.7039;  aver- 
age,  2''.704l+  j  length  at  center  near  bore,  2".704r.         i 

The  con^pression  plunger  in  contact  with  south  end  of  specimen  ex- 
amined and  found  concave  about  '^00L +.  Before  the  test  this  plunger 
had  a  nearly  flat  face. 
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Loads 

Length  of 

apeciuien 

plunger 

pwge 

meaenre- 

meni. 

1 

Length 
meaanrtd 
onspeei- 
men  near 

oenter. 

Diameters. 

applied. 

North. 

Xiddle. 

Sonth. 

P<mnd$. 

810,000 

0 

JfUhm, 

10093 

17059 

10001+ 

17056 

10060 

17069+ 

10080 

17050+ 

18085 

17058 

16864- 

17058 

10082 

17058+ 

10077— 

Indm, 

Inehm. 
10066+ 

InehM. 
10906- 

Inchm, 
10000+ 

Teat  reaomed  after  fifteen  hoars*  real. 

17041 
17040*" 

•  •  »  • 

17040+ 

320.000 
0 

10000-1- 

16000- 

10006+ 

830.000 
0 

10807 

10000 

16807 

840.000 
0 

18967 

100^ 

16068 

17030+ 
17088*" 

350.000 
0 

10000 

10006- 

10970 

800,000 
0 

10000+ 

10000+ 

10071 

17037 

370,000 
0 

10970 

10000 

10974 

17088* 
17087 

380,000 
0 

10970 

10006 

10970 

390,000 
0 

16073+ 

10072 

10967 

10961+ 

0 

17080+ 

400,000 
0 

16070 

17065 

10008+ 

17055 

10003+ 

17053+ 

10067 

17051 

1 0066 

10044-' 
17046 

10072 

16068- 

10081 

.......... 

17086 

17035 

17084** 

17033 

410.000 
0 

1*0074 

16070 

10066 

420,000 
0 

10070 

10974- 

16003 

430,000 
0 

10077 

10974- 

16002+ 

Heated  fimrfcaen  honra. 

440,000 
0 

10061 

10970 

17000 

17033- 
17028  " 

450,000 
0 

10085+ 

loon 

17000 

Lengths     at     cironmferenoe :    2".7028, 
2'\7026,     2".0006,     ^'.6070;     aTorage^ 
2".7006+. 

Test  discontinued. 

Specimen  convex  on  south  end,  as  shown  by  lengths  measured  at  cir- 
cumference and  central  length.  Also  bent  concave  on  side  showing 
least  length. 

North  end  of  sx)ecimen  nearly  flat  after  the  t^st. 

Diameters  of  specimen  after  the  test:  North,  2^^6973;  middle, 
2''.6960  +  5  south,  2''.6992  +. 

Oompression  plunger  (sonth  end)  took  permanent  concavity  of  about 
^^0055  +  and  sides  swelled. 

Oompression  disk  at  north  end  concave  about  ^^003  +  on  side  next 
specimen,  after  the  test. 
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Shape  of  oompressioii  plunger  (south  end  of  specimen)  after  the  test. 


^ 


It 


! 


V 


I 


I 


^ 


This  pi  anger  was  hardened  at  Washington  navy-yard.  Heated  to 
fall  red  slowly  and  gradually,  then  quenched  in  oil,  afterwards  brought 
to  a  blue. 
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No.  4423. 
Compression  of  specimen  from  cold-rolled  steel  bar, 

LMeaaaremento  of  specimen  taken  before  the  test,  (measured  on  the  specimen).] 


Lengths, 


Average  diameter,  1.^^74833. 

Diameter  of  hole,  average  of  ends :  'M518,  ^M504. 

Sectional  area,  2.38188  sqaare  inches. 


Leii|(th  of  spedmen 
oontraL 

Diameten. 

Loads 
applied. 

Measared 

ttom 

plnager 

ganco. 

Meaanred 
on 

North. 

Middle. 

South. 

Ptmnda. 
0 

5,000 
/       0 

Inek$§, 
L7246 

1.7243+ 

1.7245 

L7241+ 

L7246 

1.7239+ 

1.7245 

L7240* 

L7483+ 

Inek§§. 

1.7483+ 

Inek§§, 

1.7484 

The  same  hardened  ateel  Imttreaa  use 
as  in  ezx>eriment  with  cold-swaged  ba 
The  Ikces  regroond  flat. 

10,000 
0 

15,000 

0 

20,000 

0 

1.7237+ 

1.7245- 

1.7230f 

1.7246 

L7236 

L7245 

1.7234 

1.7246 

1.7234— 

L7245 

1.7233 

L7245 

L7232-h 

1.T245 

L7231 

1.7240 

• 

2^ooo 

0 

80.000 

• 

0 

85.000 

0 

L7240 

40.000 

0 

45.000 

0 

60,000 
0 

1.7488+ 

1.7488+ 

1.7484 

1.7240 

56.000 

• 

0 

00,000 
0 

L7230 

65.000 

L7229— 

• 

70.000 

1.7227 

0 

75  000 

1.7226 

0 

L7240 

80.000 
0 

1.7224+ 

86,000 
0 

1.7223 
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1 

Length  of  spedmeD 
ctntrmL 

Diameter*. 

Loads 
applied. 

Measpred 

from 

planger 

gauge. 

Measured 

on 
specimen. 

North. 

Middle. 

Sonth. 

Remarks. 

90,000      1.72S2_ 

0 
95,000 

0 
100.000 

L7221 

L7240 

••.•...«.. 

1.7218 

1.7488  + 
L 74834 
1.7481 

1.7488 
1. 74841 
1.7482 

L7487 

U           1. 7245    \ 

- I 

Measarement  of  diameters  when  the 

105.000     1.7217    5    ^•'^"  } 
0         • , 

upecimen  was  under  load  abandoned. 
The  difficulty  of  getting  at  the  sp<  oi' 

110,000     1  7*^1  s 

j^ 

men  making  the  ridings  unreliable. 

0 

115,000 
0 

L7214 
L  7218 



L7240 

120.000 
0 



••"•• •••• 

.••...a. 

125.000 
0 

1.7212 
1.7245 
1.7211 

L7240 

130.000 
0 

•••••■•••• 

135.000 

1.7210 

u 

140.000 
0 

1.7208 

1.7240 

145.000 

1.7205+ 

0 

150.000 
0 

1.7204 

1  7242 

1.7338 

155,000 
0 

L7aol 

1. 7237+ 

.•••••.•• 

100  000 

1.7190 
1.7198— 

0 

1.7237 

165,000 
u 

L7237 

170,000 

I.71M 

0         

1.7237— 

17.\000  I  1.71094. 

0 
180.000 

L7286 



1.7103 

0         

i.7238** 

.••....... 

Kested  fifteen  hours. 


185,000 
0 

L  7191+ 

Lengths  at  circumfeience :  a,  1. 7223 ; 
1. 7223  ;  c,  1. 7216 ;  d,  1. 7218. 

L7236 

190.000 
0 

L7188 

1 

1.7235— 

i 

195.000 
0 

L7185— 

*i.'718i+' 
1.7234— 
L  7176+ 

1.7233+ 

( 

200,000 
0 

1.7232 

205.000 
0 

L7280 

210,000 
0 

L7173 

1.7228 



215,000 
0 

L7166 

1.7226 

220.000 
0 

L7161+ 
L7157— 

1.7224 

^1 

225.000 
0 

1.7220 

230,000 
0 

L7150 

1.7214 

235.000 
0 

L7137 

.   «•  •  ••■••• 

1.7127 
L7196 

1  1 

1.7206 

240.000 

•lOA* 

245.000 
0 

(  1    7IIU 

250.000 
0 

1.7044 
1.7116 

1. 7X24 

1 

Test  discoDtiDued. 

Lengths  at  circamference  after  test:  a,  1.7112;  &,  1.7138;  o,  1.7119; 

d,  1.7102. 

Diameters:  north,  1.7557 ;  mitldle,  1.755i ;  south,  1.7510. 

S.  Ex.  5 li 
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No.  4424. 
Tensile  test  of  iold  swaged  steel  bar. 

[Cjlindrical  part  of  bar  polished.] 


b         o 

4-  JVorChend.     >* 

«•      •>       1i       <o       « 

K    South  end.    -*- 

v;  oB 

1 

•                     III! 

M 

j-^     /J*"        -«- 

SifcuUnOrical, 

► 

Sectional  area,  4.5344  square  inches. 
Gaaged  lengths,  20'^ 

Diameters  from  1  to  7  measured  5^'  apart  aloAg  the  cylindrical  part. 
Diameter  a  taken  at  right  angles  to  diameter  &,each  being  measured 
in  line  of  diagonals  of  ends  of  specimen. 

Mtasurement  of  diameters  before  teetitig. 

Diameters  (a): 

iDcbes. 

No.  1 2.4028 

No.  2 2.4028 

No.  3 2.4028 

No.  4,  horizontal  diameter 2.4029-f- 

No.  5 2.4028 

No.  6 2.4028 

No.  7 2.40.8 

Diameters  (6) : 

No.  1 2.4029 

No.  2 2.4028 

No.  3 2.4028 

No.  4,  vertical  diameter 2. 4029-}- 

No.  5 2. 4027 -h 

No.  6 2.4028 

No.  7 2.4028 

Average  diameter,  2",i0'2i. 
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No.  4425. 


/      I      N 
I 


XWf 


ti 


Q! 


Tensile  test  of  cold-rolled  steel  bar. 

[CylindricAl  part  of  bar  polished.  ] 


a^i^f^A  <FUf  •        >«l 


W)      /^authenit. 
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Sectional  area,  1.7984  square  inches. 

Gauged  length,  20'/. 

Diameters  measured  5'^  apart. 

End  diameters  Nos.  1  and  5  taken  about  '^6  inside  2(y'  section. 


Diagonal  diameters  (a) : 


No.  1 


Inehet. 
1.5132 


No.  2 1.5132 

No.  3 1.5133 

No.  4 1.5131 

No.  5 1.5131 


Vertical  diameters  (5) : 


No.  1 
No.  2 


1.5132 
1.5132 


No.  3 1.5133 

No.  4 1.5131 

No.  5 1.5134 

Average  diameter  I",  5132. 


PHOTOGRAPH  OF  THE  FRACTURED  ENDS. 


Bsr  No.  4425, 
u  5, 1,  48. 
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186       TESTS   OF   IRON   AND   STEEL   AND   OTHER   MATERIALS. 


TESTS  BY  TENSION  AND  COMPRESSION  OF  STEEL  BABS  FROM  THE  NOB- 
WAY  STEEL  AND  IRON  COMPANY,  SHOWING  THE  EFFECT  OF  COLD 
DBA  WING, 

THREE  TENSILE  BARS,  TWO  COMPRESSION  BARS,  OUT  FROM  THE  SAME 

ORIGINAL  BAR  OF  HOT  ROLLED  STEEL. 

Tensile  tests. 

No.  4358. 

Piece  of  the  original  hot  rolled  bar. 

Surface  in  the  condition  it  came  from  the  rolls. 

Total  length,  66''.55. 

Diameter,  2'^03 ;  sectional  area,  3.24  sqaare  inches. 

Distance  between  holder  jaws,  45'^ 

Gauged  length,  30^'. 

Eight  5''  sections  laid  off  on  bar. 


Loads 
applied. 

Ponndii  per 
square  inch. 

Elongation. 

1 

Permanent 
set 

Remarks. 

Poundi, 

3.240 

16,200 

32,400 

1,000 

6,000 

10,000 

1,000 

15,000 

18.000 

20,000 

1.000 

Inch. 
0. 

.0030 
.0079 

Inch, 

Keadinfi^s  at  5,000  and  10,000 
pounds  per  sqnA«  inch  re- 
peated with  same  resales  as 
first  obtained. 

E  between  10,000  and  25,000 

pounds  per  square  inch. 
29.030,000. 

Elastic  limit. 

Ultimate  strength. 
=23.9  per  cent. 

—.0010 

48.600 
58.320 
64,800 

.0180 
.0168 
.0191 

.0001 

66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
81,000 

.0199 
.0208 
.0212 
.0221 
.0230 
.0238 
.0242 
.0251 
.0256 

25,000 
1,000 

.0012 

82,000 

84,000 

86,000 

88,000 

90,000 

02,000 

M,000 

96,000 

97,200 

98,000 

100,000 

113,400 

129,600 

145.800 

162,000 

179,500 

0 

.0260 

.0268 

.0276 

.02^7 

.0299 

.0318 

.0585 

.190 

.82 

.38 

.45 

.64 

.99 

1.47 

2.24 

26,540 

30,000 

35,000 
40.000 
45,000 
50.000 
55,400 
0 

7.16 

Diameter  of  fracture,  l'^54 ;  area,  1.86  square  inches. 

Contraction  of  area,  42.9  per  cent. 

Elongation  of  5^'  sections  ".87,  ".97, 1".03,  l'M7  (1".73  fractured  sec- 
tiou),  rM3,  l'M3,  1".03. 

Oblique  fracture ;  appearance  silky. 

Bound  spots  from  yy  to  ^^"  diameter  each,  near  center,  presenting 
small,  bright  facets. 
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Cold  Drawn  Steel  Bar. 

No.  4359. 

Diameter  reduced  in  compressiDg  dies  (one  pass),  '^094. 

Total  length,  o9".30. 

Diameter,  l'^936 ;  sectional  area,  2.946  sqaare  inches. 

Gauged  length,  2(K'. 

Distance  between  holder  jaws,  37''. 

Eight  5^'  sections  laid  off  on  bar. 


Loads  ap- 
plied. 

Pounds  per 
square  inch. 

Elongation. 

Permanent 
set. 

Remarks. 

Pouffidf. 

2,946 

14,730 

20,460 

1,000 

5,000 
10,000 

1,000 
15.000 
18.000 
20,000 

1,000 

Inch, 

0. 

.0025 
.0050 

Inch, 

E  s  30, 000, 000. 

• 

• 

.••.•..••..•a. 

a 

44,190 
63,028 
58.920 

66,*oo6'** 

62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
73,650 

.0090 
.0110 
.0122 

0. 

.0126 
.0130 
.0135 
.0140 
.0145 
.0150 
.0152 
.0158 

25,000 
1,000 

0. 

74,000 
75,000 
76.000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
88,880 

.0158 
.0161 
.0162 
.0164 
.0168 
.0170 
.0171 
.0173 
.0176 
.0179 
.0181 
.0182 
.0184 
.0187 
.0190 
.0191 

80,000 
1.000 

a 

89,000 

90,000 

91.000 

92.000 

94.000 

95,000 

96,000 

97,000 

98,000 

99,000 

100,000 

101,000 

102,000 

103, 110 

."oiii"" 

.0192 
.0194 
.0107 
.0201 
.0203 
.0207 
.0209 
.0210 
.0211 
.0214 
.0218 
.0220 
.0221 

85,000 
1,000 

0. 

104,000 
105,000 
106,000 
107.000 
108,000 
109,000 
110,000 
111,000 
112,000 
113,000 
114.000 
115,000 
116,000 
117,000 
117,840 

.0223 
.0328 
.0230 
.0281 
.0284 
.0287 
.0289 
.0240 
.0241 
.0244 
.0248 
.0250 
.0251 
.0254 
.0267 

•••     ••••«•••«• 

«••••••«••«••• 

"  **4o,6oo'*" 

1.000 

0. 
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Loads  ap- 
plied. 


Pounds. 
118,000 
119.000 

lao.ooo 

121,000 
122,000 
123,000 
124,000 
125,000 
120.000 
127,000 
128,000 
120.000 
130,000 
131,000 
182,000 
182.570 


133,000 
184,000 
135,000 
139,000 
137,000 
188,000 
130,000 
140,000 
141,000 
142,000 
143.000 
144,000 
145,000 
144,000 
147,800 


148,000 
149,000 
150.000 
151,000 
152,000 
153,000 
154.000 
156,000 
150.000 
157,000 
158,000 
150.000 
100,000 
161,000 
162,080 


103.000 
104,000 
165,000 
166,000 
167,000 


Ponnds  per 
sqaare  inch. 


45,000 
1,000 


50,000 
1,000 


55,000 
1,000 


Elongation. 


Inch. 

.0258 
.0260 
.0261 
.0265 
.0268 
.0270 
.0272 
.0274 
.0277 
.0281 
.0282 
.0285 
.0288 
.0200 
.0202 
.0203 


.0204 
.0208 
.0301 
.0302 
.0306 
.0300 
.0311 
.0313 
.0317 
.0310 
.03121 
.0324 
.0328 
.0330 
.0333 


.0336 
.0830 
.0341 
.0344 
.0347 
.0350 
.0352 
.0356 
.0360 
.0363 
.0366 
.0370 
.0372 
.0377 
.0381 


.0388 
.0301 
.0305 
.0308 
.0402 


1,000 
Dial-meaaaring  inatrament 

bar. 
The  following  elongations, 

hands : 


Permanent 
set. 


Bemarks. 


Inch. 


0. 


.0005 


.0015 


.0027 
removed  from  specimen 


k>  avoid  ii\jtiv7  by  ft*actare  of 


measured  with  screw  micrometer  held  on  bar  with  the 


167.000 
168.000 
160.000 
170,000 
171,000 
172.000 
173,000 
174.000 
175,000 
176,000 
176.  760 


177,000 
178. 00«) 
179,000 
180,000 
181. 000 
182,000 
183,000 
184.000 
185.000 
186.000 
187,000 


60.000 
1,000 


61,100 


.0405 

.0411 

!!..!...!.!"! 

.0414 

1 

.0418 

.!"!*. ;i.i 

.0423 

.0428 

.0432 

.0437 

.0442 

.0440 

.0454 

.0048 

.0456 

.0461 

.0467 

.0473 

.0478 

.0487 

.0502 

.0511 

.0518 

.0528 

.0544 

Elastic  limit. 
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Loads  Ap- 
plied. 

Ponndii  per 
sqiuureinoh. 

Elongfttion. 

Permanent 
set. 

1 
Remarks. 

Pounds. 
188,000 
180,000 
190,000 
191,000 
191, 400 

Inch. 
.0557 
.0569 
.0584 
.Ori06 
.0620 

/ficA. 

Sostained  load  5  minutes. 

Ultimate  strength. 
=  2.7  per  cent. 

65,000 
1.000 

.............. 

.0178 

192,000 
198,000 
194,000 

196.000 

196.000 
197.000 
198,000 
199.000 
200,000 
207,450 
0 

.0637 
.0653 
.0673 
<.0728« 
>.0774} 
.0779 
.0838 
.0877 
.0960 
.134 

• 

70,420 
0 

.54 

Diameter  at  fracture,  l'^58 ;  area,  1.96  square  inches. 

Contraction  of  area,  33.5  per  cent. 

Elongation  of  5''  sections :  'MO,  'Ml,  'M2,  'M3,  'M8.  (.78  fractured 
section.) 

Obliqae  fracture,  broke  4i"  from  face  of  holder  jaws.  Appearance 
s^%.  Bound  spots  ■^"  to  i"  diameter,  with  bright  facets  near  center 
of  fracture. 

No.  4360. 

^iameter  reduced  in  compressing  dies  (one  pass),  ".222. 

Total  length,  61".04. 

J^iameter,  1".808 ;  sectional  area,  2.667  square  inches. 
gauged  length,  20". 
^jatance  between  holder-jaws,  39".60. 
oijc  5"  sections  laid  off  on  bar. 


X^ioads  ap- 
plied. 


&2,000 
51.000 
56,000 
58,000 
00.000 
02,009 
•4,175 


06,000 
68,000 
70,000 
72,000 
74.000 
76.000 
77,010 


78,000 
60,000 
82.000 
84.UO0 


Pounds  per     gtongation. 
square  inch. ;  *"""& 


Poundt. 

2,567 

12,835 

25,070 

• ...        , , 
38.505 
46.206 
51,340 


1,000 

5,U00 
10,000 

1,000 
15,000 
18,000 
20,000 

1,000 


25,000 
1,000 


30,000 
1,000 


Inch. 

0. 

.0019 
.0050 


.ootd 
.oia3 

.0117 


.0119 
.0125 
.0180 
.0135 
.0141 
.0149 
.0151 


.0157 
.0161 
.0167 
.0171 
.0177 
.0181 
.0185 


.0188 
.0193 
.0190 
.0203 


Permanent 
set. 


Inch. 


—.0005 


—.0010 


0011 


—.0011 


Remarks. 


E  =  28,040,000. 
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Loads  ap- 
plied. 


Pounda. 
86,000 
88,000 
89,845 


90,000 

92,000 

94,000 

96,000 

08,000 

100,000 

102,000 

102,680 


104,000 
106.000 
108,000 
110,000 
112,000 
114,000 
115,615 


116,000 
118,000 
120,000 
123.000 
124,000 
126.000 
128,350 


130,000 
132,000 
134.000 
136,000 
138,000 
140,000 
141, 185 


142.000 
143,000 
144,000 
145.000 
146,000 
147,000 
148.000 
149,000 
160,000 
161,000 
152,000 
153,000 
164»020 


155,000 
156,000 
157,000 
158.000 
150.000 
160.000 
161.000 
162.000 
163,000 
164,000 
165,000 
166,000 
166,855 


PonndB  per 
square  inch. 


35,000 
1.000 


40,000 
1.000 


4S.000 
1.000 


50.000 
1.000 


55.000 
1,000 


60,000 
1,000 


Eloogation. 


Inch, 
.0208 
.0212 
.0218 


.0220 
.0224 
.0230 
.0237 
.0241 
.0246 
.0251 
.0252 


.0257 
.0261 
.0267 
.0272 
.0277 
.0282 
.0288 


.0290 
.0295 
.0300 
.0306 
.0312 
.0319 
.0326 


.0330 
.0338 
.0845 
.0351 
.0850 
.0368 
.0371 


.0375 
.0879 
.0382 
.0387 
.0391 
.0397 
.0400 
.0404 
.0409 
.0412 
.0418 
.0421 
.0427 


65,000 
1,000 

Dial  elongation  instmment 
The  following  elongationa 
hands: 


.0431 
.0438 
.0441 
.0447 
.0451 
.0457 
.0461 
.0468 
.0472 
.0478 
.0483 
.0489 
.0496 


Permanent 
set 


Inch. 


—.0011 


—.0011 


Remarks. 


—.0011 


—.0005 


.0008 


.0028 


.0050 

removed  fVom  specimen, 
measored  with  a  screw  micrometer  held'on  bar  with  the 


168,000 
169,000 
170,000 
171,000 
172,000 
178,000 
174,000 
175,000 
176,000 
177.000 
178,000 
178,680 


70,000 
1,000 


.0500 
.0505 
.0510 
.0515 
.0520 
.0528 
.0531 
.0585 
.0540 
.0552 
.0567 
.0564 


.0090 


PHOTOGRAPHS  OF  FRACTURES 

OF 

HOT  ROLLED  AND  COLD  DRAWN  STEEL  BARS 

FROU  THE 

NORWAY  STEEL  AND  IRON  CO. 


Cold  Dnwn. 
No.  4869. 


Hot  Rolled. 
No.  4858. 


t- 


t 


►  • 
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Loads  »p- 
pUed. 

Pounds  per 
square  inob. 

Elongation. 

Permanent 
set. 

Remarks. 

Pound$. 
179,000 
180.000 
181,000 
182,000 
183,000 
184,000 
185.000 
186,000 
187,000 
188,000 
189.000 
190,000 
191.000 
192,525 

Inch, 
.0567 
.0574 
.0578 
.0685 
.0590 
.0600 
.0609 
.0620 
.0625 
.0640 
.0651 
.0664 
.0685 
.0790 

.0712*'" 

.0721 
.0734 
.0750 
.0770 
.08U6 
.0632 
.0660 
.0900 
.0957 
.  1010 
.1080 
.1189 

Inch. 

Ultimate  strength. 
= .  075  per  cent. 

75.000 
1,000 

.0185 

193,000 
194.000 
195,000 
196.000 
197,000 
196,000 
199.000 
200.000 
201.000 
202,000 
203.000 
204.000 
205.360 

•«.«•••«.«•«. 

•  •  •       «  • 

80.000 
1,000 
81,890 
0 

.0680"' 

210,200 
0 

.15 

Diameter  at  fractare,  V',65 ;  area,  2.138  square  inches. 

Oontractiou  of  area,  16.7  per  cent. 

Elongation  of  6"  sections :  "My  '^04,  ".03,  ".03,  ".05,  ".06. 

Broke  1"  inside  face  of  holder  jaws. 

Fine  granular  fractare  square  across  bar. 

Silky  spot  at  center  ".25  x  ''.50. 

Elastic  limit  not  well  defined. 

Cold  drawn. 

Compression  specimens  cut  from  the  same  bar  as  No.  4360. 
Tested  between  flat  steel  platforms. 

Compression  measurements  taken  with  a  screw  micrometer  between 
center  punch  marks  12"  apart,  made  on  the  3"  x  8"  steel  platforms. 

No.  4361. 


S!976 


Sectional  area,  2.567  square  inches. 
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Loads  ap- 
plied. 

Ponndn  per 
square  inch. 

Compression. 

Compression 
sets. 

Remsrks. 

Poundi. 
2,507 
12,835 
25.670 
38,505 
51.840 

1.000 

5.000 
10,000 
15,000 
20.000 

1,000 
25,000 
30,000 
35,  000 
40,0(K) 

1,000 
45,000 

1.000 
50,000 

1,000 
55,000 

1,000 
60,000 

1.000 
65,000 

1.000 
70.000 

1.000 
75.000 

1.000 

Inch. 

0. 

.0007 
.0019 
.0032 
.0042 

Inch. 

0. 

64,175 

77.010 

89,845 

102,680 

^005.3 
.0065 
.0079 
.0090 







.0007 

115,515 

.0106 

.0010 

.'ooi?' 

.0028  * 

.'6649* 

128,350 

.0125 

.0146* 

.6i79'" 

141, 185 

154,020 
""*i66.'855" 
178,690 

.0242 

.0103 

.0343 
.'6562  " 

.0189 

192,525 

.0395 

• 

I? 


Shape  of  specimen  after  test. 
^ — 


No.  4362. 

Length,  3''.07G. 

Diameter,  1".808. 

Sectional  area,  2.567  square  inches. 


I 


Loads  ap-       Ponnds  p«-r  '  Compression.  ^'^"lEj;?"^^" 


plietl.        ,  square  inch 


Pound*. 

'  2,567 
12.835 
25,670 
38,505 
51,340 


64, 175 

77,010 

89.845 

102,680 


115, 515 
'i28,'350* 


141, 165 
154,020" 
166,855"' 
17i,'696  ' 
i92,'625" 


1,000 

5,000 
10.000 
15.000 
20.000 

1.000 
25,000 
30,000 
35,000 
40,000 

1,000 
45,000 

1,000 
50,000 

1,000 
55.000 

1,000 
60.000 

1.000 
65,000 

1,000 
70,000 

1,000 
75,000 

1.000 


Inch. 
0. 

.0013 
.0025 
.0037 
.0049 


Inch. 


.0059 
.0070 
.0082 
.0097 


.0006 


.0115 
'*oi32* 
'V0154 

.6189" 

".om" 

.'6356" 
.0578" 


.0013 

.ooio' 

.0026' 

.0046" 

.0059 

.6665* 

.6197' 

.moo" 


Remsrks. 
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Shape  of  spedmen  after  teit. 


TENSILB  TESTS  OF  STEEL  SPECIMESS  CUT  FROM  TUBE,  CAST  AT  SOB- 
WAY  STEEL  AND  IRON  WORKS,  SOOTB  BOSTON,  MASS.,  FOR  WOOD- 
BBIDGE  OUN. 

Shape  of  upecimrni. 


i 

1' 

li 

1 

i 

Total 
poaod.. 

•tnngth. 

PoDddi 

pet 

°"!5S"  '" 

1 

t 
t 

i 

Inch. 

P.r 

1 

rnrf, 

* 

1.30 

■** 

.1KB 

ll.TTt 

«,» 

.U 

.12 

.0804 

Kmnbur 

AppnnDOS  of  fnctnte. 

*m 

PtreenL 

Obliqne  fnciun,  vltb  ImitnUr  ■orftuv,  Bbiotu,  but  not  allkr- 

FlnS  »ilkr! 

CAmieat  analftet  made  bg  Capl.  John  Pitman,  U.  S.  A. 


Pboaphornl . . 

SulpfioT 

Hjuifcmnecfl .. 

SE:;;-.r. 
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TENSILE  TESTS  OF  SIX  STEEL  ETE-BARS. 

[Presented  by  M.  A.  Gottliebi  preeideDt  of  the  Keystone  Bridce  Company,  Pittsburgh, 
Pa.y  and  forwarded  for  testing  by  Qas.  C.  Heomugy  M.  £.] 

Description  of  the  material  used  in  the  steel  eye-bars j  and  an  account  of 
their  manufacture^  from  data  furnished  by  Ous,  0.  Renning^  M,  E. 

The  eye-bars  were  made  of  Pernot  open-hearth  steel,  famished  by 
the  Cambria  Iron  Company,  Johnstown,  Pa. 

The  exact  mixture  used  to  obtain  this  steel  is  not  known. 

The  furnace  charges,  about  fifteen  tons  each  of  cast  iron,  magnetic  ore, 
speigeleisen,  and  rail  ends,  preheated  in  an  auxiliary  furnace,  required 
six  and  one  half  hours  for  their  conversion. 

All  of  these  bars  were  rolled  from  the  same  ingot. 

Samples  were  tested  at  the  steel  works,  taken  from  a  test  ingot,  about 
1  inch  square,  from  which  were  rolled  %"  round  specimens. 

The  annealed  specimen  was  buried  in  hot  ashes  while  still  red  hot, 
and  allowed  to  cool  with  them. 

The  following  results  were  obtained  by  tensile  tests : 

Tests  made  hif  William  F,  Zimmerman^  M,  E, 


Material. 

Diame- 
ter. 

Incik. 
.746 

.747 

Sectional 
area. 

Elastic 
limit. 

Poands 
per 

square 
inch. 

Ultimate 

stren^h. 

Pounds 

per 

square 

inch. 

Elonga- 
tion in  8 
inches. 

Contrac- 
tion of 
area. 

Modulus 

of 
elasticity. 

Per  cent. 

of 
carbon. 

]inch round  rolled 

bar. 
}-inch  roand  rolled 

and  annealed  bar. 

1 
8q.  xneK 

.  4371         48. 040 

.  4383        42. 210 

\ 
1 

73,150 
09,470 

Percent. 
22.4 

25.6 

Percent 
45.7 

54.2 

• 

28, 210,  000 
29, 210, 000 

.27 
.27 

The  billets  measured  1''  x  8",  and  were  bloome<l  down  from  14  inches 
square  ingot. 

They  were  rolled  down  to  bar  section  in  ^ooved  rolls  at  the  Union 
Iron  Mills,  Pittsburgh. 

The  reduction  in  the  roughing  rolls  was  from  7"  x  8"  to  6J''  x  4'', 
and  in  the  finishing  rolls  from  G|^''  x  4"  to  GJ''  x  1". 

The  successive  sections  of  billets  are  shown  by  the  accompanying 
drawing. 

The  eye-bar  heads  were  made  by  the  Keystone  Bridge  Company, 
Pittsburgh,  by  upsetting  and  hammering.    Proceeding  as  follows : 

The  bar  is  heated  bright  red  for  a  length  of  (approximately)  27  inches, 
and  upset  in  a  hydraulic  machine ;  after  which  the  bar  is  reheated  and 
drawn  down  to  the  required  thickness,  and  given  its  proper  form  in  a 
hammer  die. 

The  bars  are  next  annealed,  which  is  done  in  a  gas  furnace  longer 
than  the  bars.  They  are  placed  on  edge,  on  a  car  in  the  annealing  fur- 
nace, separated  one  from  another,  to  allow  free  circulation  of  the  heated 
gases.  They  are  heated  to  a  red  heat,  when  the  fires  are  drawn  and  the 
furnace  allowed  to  cool.  Three  or  four  days,  according  to  conditions^ 
are  required  before  tbe  bars  ^re  withdrawn. 

The  pin-holes  are  then  bored. 


•Ij* ^ 
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The  following  is  the  chemical  analysis  of  the  heads  before  annealing. 
The  analysis  of  all  heads  were  exactly  alike. 

Per  cent. 

Carbon,  by  color 27 

Silicon 036 

Sulphur 075 

Phoephoras 090 

Manganese 380 

Copper trace. 

Chemical  analyses  of  eye-bar  head  after  annealing, 

[Borinn^  were  taken  from  each  head  after  removing  tlie  surface  scale.] 


Number 
of  test. 

Mark  on 
heads. 

Carbon 
by  color. 

0.300 

Manga- 
nese. 

1 

1  Silicon. 

1 

t 

Sulphur. 

Phospho- 
rus. 

Copper. 

4582 

Iff.  1 

0.710 

0.028 

0.002 

0.098 

0.030 

4582 

M.  2 

0.300 

0.620 

0.023 

0.087 

0.080 

0.030 

4583 

D.  1 

0. 280 

0.730 

0.016 

0.090 

0.097 

0.030 

4583 

D.  2 

0.280 

0.580 

0.019 

0.085 

0.084 

0.030 

4584 

Z.  1 

0.280 

0.650 

0.023 

0.081 

0.092 

0.035 

4584 

Z.  2 

0.280 

0.670 

0.014 

0.072 

0.085 

0.030 

4585 

P.  1 

0.300 

0.640 

0.070 

0.095 

0.093 

0.035 

4585 

P.  2 

0.300 

0.670 

0.011 

0.072 

0.086 

0.035 

4586 

U.  1 

0.300 

0.640 

0.011 

0.067 

0.087 

0.040 

4588 

U.  2 

a280 

0.650 

0.018 

0.060 

0.081 

0  040 

4587 

L.  1 

0.280 

0.690 

0.046 

0.074 

0.074 

0.035 

4587 

L.  2 

0.280 

0.670 

0.011 

0.069 

0.083 

0.030 

Analyses  made  by  Hunt  and  Clapp,  Pittsburgh  Testing  Laboratory. 

Description  and  details  of  tests  made  at  Watertown  Arsenal, 

The  bars  were  tested  in  a  horizontal  position,  secured  at  the  ends  by 
pins  which  were  vertical. 

To  prevent  sagging  of  the  stem  a  counter  weight  was  used  at  the 
middle  of  bar. 

Before  placing  in  the  testing  machine,  the  stem  from  neck  to  neck 
was  laid  off  into  10"  sections,  to  determine  the  uiiiformitj'  of  the  stretch 
after  the  bar  had  been  fractured. 

A  number  of  the  intermediate  10"  sections  were  used  as  the  gauged 
length,  obtaining  micrometer  measurements  of  elongations,  and  the 
elastic  limit  for  that  part  of  the  stem  which  was  not  acted  uj)ou  during 
the  formation  of  the  heads.  Elongations  were  also  measured  from  cen- 
ter to  center  of  pins  taken  with  an  ordinary  graduated  steel  scale. 

The  outlines  of  the  heads  were  traced  before  and  after  the  test,  show- 
ing the  distortion  produced. 

Near  the  close  of  each  test  elongations  were  taken  onl3^  between  cen- 
ters of  pins,  the  micrometer  being  removed  from  the  gauged  length  to 
avoid  injury  when  the  bar  broke. 

When  the  behavior  of  the  bar  admitted,  the  stretch  was  recorded  at 
the  time  of  reaching  the  maximum  load,  also  the  load  and  stretch  at 
time  of  fracture,  the  latter  stretch  being  greater  than  that  found  after 
firacture,  owing  to  the  recovery  of  the  metal  when  relieved  of  its  load 
and  the  upsetting  which  results  from  the  shocks  of  recoil. 

The  moduli  of  elasticity  were  computed  from  elongations  taken  be- 
tween loads  of  10,000  and  30,000  pounds  per  square  inch,  deducting  the 
permanent  sets. 

The  behavior  of  bars  Nos.  4582  and  4583,  after  having  been  strained 
beyond  the  elastic  limit,  is  shown  by  elongations  of  the  gauged  length 
measured  after  loads  of  40,000  pounds  per  square  inch  and  50,000  pounds 
per  square  inch  had  been  applied ;  and  with  bar  No.  4583  after  its  first 
fimcture  ander  64,000  pounds  per  square  inch,  a  rest  of  five  days  inter- 
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veniDg  between  the  time  of  fracture  and  time  of  measuring  the  elonga- 
tions. 

Considering  the  behavior  between  loads  of  10,000  and  30,000  pounds 
I>er  square  inch  we  observe  the  elongations  for  the  i>rimitive  readings 
ar0  nearly'  in  exact  proportion  to  the  increments  of  load. 

Loads  were  increased  to  40,000  pounds  per  square  inch,  passing  the 
elastic  limits  at  about  37,000  pounds  per  square  inch. 

The  respective  permanent  stretch  of  the  bars  being  1.31  and  1.26  per 
cent. 

Elongations  were  then  immediately  redetermined,  which  show  a  re- 
duction in  the  modulus  of  elasticity  as  we  advanc^  with  each  incre- 
ment of  5,000  pounds  per  square  inch. 

Corresponding  measurements  after  the  bars  had  been  loaded  with 
50^000  pounds  per  square  inch  reach  the  same  kind  of  results. 

The  first  fracture  of  bar  Ko.  4583  under  64,000  pounds  per  square 

inch  occurred  at  the  neck,  leaving  sufficient  length  to  grasp  in  the  hy- 

*  draulic  jaws  of  the  testing  machine,  and  continue  observations  on  the 

original  gauged  length.    This  was  done  after  the  fractured  bar  had 

rested  five  days. 

The  elongations  now  show  the  modulus  of  elasticity  constant  or  nearly 
so,  the  only  difference  in  measurements  being  in  the  last  figures  np  to 
50,000  pounds.  The  readings  were  then  immediately  repeated,  and  the 
same  uniformity  of  elongations  obtained. 

An  illustration  of  the  serious  influence  of  defective  metal  in  the  heads 
is  found  in  the  first  fracture  of  bar  No.  4583. 

There  was  about  27  per  cent,  excess  of  metal  along  the  line  of  fracture 
over  the  section  of  the  stem. 

Wo.  4582. 


JICT 


vt 


s^iras 


Sectional  area,  6.35  square  inches. 
Gauged  length,  160''. 


jfcr^. , 


Loads  ftp- 
plied. 

Pounds 

per  square 

inch. 

In  frauged  length. 

Elonga- 
tion center 
to  center 
of  pins. 

liemarks. 

Elonga- 
tion. 

Set. 

Fcundt. 

6.850 

31,760 

63,500 

*  '»5,256*' 
127,000 

1,000 

5,000 
10.000 

1.000 
15,000 
20,000 

1,000 
25.000 

1,000 

Inchea. 
0. 

.0265 
.0561 

Inchei, 

Jnehet, 
0. 
.06 
.12 
.OH 
.17 
.23 
.02 
.28 

£-29,880.000. 

.0015 

.0825 
.1004 

.0016 

158,750 

.1363 

.0018 

lOU.OOO 
105,000 
170,000 
175. 000 
180,  000 
185, 000 
19U,500 
102,000 
104.000 
196,000 

.1873 
.1420 
.1404 
.15<H 
.1548 
.1590 
.1632 
.  1G48 

•  •••••  ■••*•• 

i 

30,000 

.34 

1 

.1C64 
.1680 
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Loads  ap- 
pUed.- 

Poands 

per  sqnare 

inch. 

In  ganged  len^h. 

Elonga- 
tion center 
to  center 
of  pins. 

Remarks. 

Elonga- 
tion. 

Set. 

Pound*. 

198.000 

200,000 

202,000 

204.000 

206.000 

208.000 

210.000 

212,000 

214.000 

216, 000 

218,000 

220,000 

222.250 

224,000 
226.000 
228.000 
230.000 
232.000 
234.000 
236.000 
238,060 
.  240,000 
242.000 
244,000 
246.000 
248,000 
254,000 

Inches. 
.1700 
.1715 
.1730 
.1760 
.1764 
.1782 
.1800 
.1818 
.1832 
.1850 
.1865 
.1882 
.1900 

Inehe$. 

Inches. 

Elastic  limit. 

Five  minutes'  rest  given 
bar,  at  the  end  of  which 
time  the  bar  had  recov- 
ered  ."0015   additional. 
Set  now  being  2".0985. 

New  readings  taken  with- 
in the  ganged  length, 
showing  elongattons 
after  load  of  40,000 
pounds  per  sanare  inch 
bad  been  applied. 

New  readings  taken  with- 
in the  gauged  length, 
showing  elongations 

\  after  load  oT  60.000 
pounds  i>er  sauare  inch 
nad  been  applied. 

4 

Rested  five  minutes. 

Ultimate  strength. 
Load  at  time  of  f)ractnre. 

.36 

*"•*"*•"**'• 



.39 

35,000 
1,000 

43 
.09 

.0020 

.1920 
.1934 
.1955 
.1975 
.1994 
.2012 
.2033 
.2055 
.2100 
.2160 
.2233 
.6170 

1.54 

2.37 

■' 

.49 

37,480 

• 

.56 

1.18 
2.22 
3.15 
2.72 

40,000 
1,000 
1,000 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

80,000 

1,000 

45,000 

50,000 

1,000 

1,000 

5,000 

10,000 

15,000 

*  20,000 

25,000 

80,000 

1,000 

65,000 

60,000 

2.10 

0. 

.0260 
.0575 
.0875 
.1180 
.1500 
.1830 

3.45 
4.95 

*«•••••••«••' 

I***'*"*'"**" 



285,750  ' 
317,500 

*'"  .0020 

4.87 
7.02 

4.60 

0. 

.0262 
.0.'85 
.0896 
.1218 
.1555 
.1896 

1 

••••••"•••••I 

....... 

.0013 

349,250 
381,000 
390.000 
400.000 
410.000 
412.750 
415.000 
419.000 

0 
420,000 
421.000 
422,000 
423,000 
424,000 
425,000 
426,000 
427.000 
428.000 
429.000 
429,600 
430,000 
430,500 
about 
410.000 
0 

9.72 
13.70 
14.90 
16.85 
19.40 
20.30 
21.50 
23.37 

65,000 



0 

23.87 
25.15 
25.90 
26.70 
27.45 
28.40 
29.20 
30.18 
30.80 
81.45 
32.25 
84.80 
35.85 

86.40 

••••••••••••'••••• •«••■*• 

67,800 

0 

25.20 

=  15.8  per  cent. 
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Elongation  center  to  center  of  pin-boles  35".37=  —15.9  per  cent. 

Elongation  of  pinholes  M  1,  .''75;  M  2, 1".08. 

Elongation  of  10"  sections  (2".79  fractured  section),  1".69,  l^'.e5, 1".68, 
1".60,  1".65,  1".59, 1".48,  1".51,  1".69,  1".55,  1".60,  1".60,  1".55,  1".58, 
1".54,  1".50, 1".53,  1".62,  1".91. 

Area  at  fracture  6".33x  /'79=4.21  square  inches. 

Contraction  of  area,  33.7  per  cent. 

Fractured  16''  frora  center  of  pin-hole  M  1.  Appearance  of  fracture 
silky  center,  with  fine  granular  metal  at  sides  radiating  from  center. 

The  thickening  of  the  metal  in  front  of  pin-hole  M  1,  and  dishing  of 
the  head,  was  such  that  the  under  side  of  the  head  was  flat  after  the 
test. 

Head  M  2  was  dished,  concave  on  the  under  side.  Placing  an  18-inch 
straight-edge  along  the  axis  of  the  bar,  showed  an  opening  of  the  metal 
at  the  front  side  of  the  pin-hole  of  ."25,  and  at  the  back  side  of  the  pin- 
hole .''08. 

Sketch  showing  dishing  of  head  M  2 : 


J}1- 


No.  4583. 


Snlyftacture. 


JJZ. 


M 


asiHeo 


Sectional  area,  6.33  square  inches. 
Gauged  length,  160". 


Loads  ap> 
pUed. 

Pounds 

per  square 

incn. 

lo  gauged  length. 

Elonga- 
tion center 
to  ceuter 

of  pins. 

Remarks. 

•Elonga- 
tion. 

Set. 

Pound*. 

6,330 

31,650 

63,300 

M,930 
320,600 

1.000 

5,000 
10,000 

1.000 
15,000 
20,000 

1,000 
25,000 

1,000 

Inchti. 
0. 

.0250 
.0^28 

Inchf. 

Inches. 
0 

Short  kinks  in  bar  near 
head  D  2. 

E=30,?70,000. 

05 

.10| 

.01 

.16 

.21 

.02 

.27 

.02i 

.0028 

.0800 
.  1072 

.*i346"' 

.6639" 

158,250 

.0045 

160. 000 
165,000 
170,000 
175,000 
180,000 
185,000 
189.900 

"190.660" 
192,000 
194,000 
190.  000 
198.000 
200,000 
202,000 
204,000 

.1855 
.1397 
.1440 
.1462 
.  1523 
.1567 
.1607 

....••••••      « 

*           •    M    M     • 

•'•    ■ 1 

30,000 
1,000 

.32 

.0050 

ieio 

.1630 

.1645 
.1660 

*'*******"* 

.1680 
.1695 

1 

.1711 
.1730 

• 1 

. ....... ....j...... ...... 
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Loads  ap- 
plied. 

Pounds 

per  square 

incti. 

In  ganged  length. 

Elonga- 
tion center 
to  center 
of  pins. 

Bemarks. 

Elonga- 
tion. 

Set. 

Poundt. 
206,000 
208,000 
210,000 
212,000 
214. 000 
210,000 
218,000 
220.000 
221.560 

Inehea. 
.1747 
.1766 
.1781 
.1797 
.1816 
.1831 
.1847 
.1866 
.1880 

Inches, 

Indies. 

ElasUc  limit. 

—  1. 262  per  cent. 

New  readingn  taken  with- 
in the  ganged  length, 
I     showing      elongauons 
'     after    load    of    40,000 
pounds  per  sauare  inch 
nad  been  applied. 

< 

—  2. 712  per  cent 

New  readings  taken  with- 
in the  gauged  length, 
i     showing     dongations, 
after  loads  of   50.000 
pounds  per  square  inch 
nad  been  applied. 

Ultimate  strength. 
=  6. 96  per  cent. 

35,000 
1,000 

.39 
.06 

.0060 

"  222,000  ' 
224,000 
226,000 
228,000 
230.000 
232,000 
234.000 
236,000 
238,000 
240.000 
242,000 
244,000 
246^000 
248,000 
250,000 
253,200 

.1885 
.1903 
.1020 
.1936 
.1957 
.1981 
.2010 
.2047 
.2092 
.2135 
.2177 
.2231 
.2307 
.2457 
.8667 
2.23 

36.650 

.46 





L45 
3.06 

40,000 

1.000 

1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
1.000 
45,000 
50,000 

1.000 

1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
1,000 
55,000 
60,000 

(     2.02 

0 

.0250 

.0544 

.0835 

.1140 

.1454 

.1780 

i68 

1 

.0020 

^. .......... 

284,850 

3.27 
4.67 

4  28 
6.54 

316,500 

<     4.34 

0 

.0256 
.0558 
.0860 
.1175 
.1500 
.1840 

6.97 

(  ••••»••••• 

\ 

t 

.0021 

348,150 

9.00 
12.45 
18.75 
15.60 

379.800 

390,000 

400,000 

4<>5,100 

0 



64,000 
0 

11.13 

Elongation,  center  to  center  of  pin-holes,  15.30  =  6.9  per  cent. 

Elongation  of  pin-holes,  D  1,  ''.66;  D  2,  "•45. 

Elongation  of  10''  sections :  ".70,  ".69,  ".70,  ".69,  ".71,  ".70,  ".70,  ".69, 
".69,  ".70,  ".71,  ".69,  ".69,  ".69,  ".69,  ".70,  ".69,  ".69,  ".70,  ".70. 

Fractured  suddenly  without  warning  under  the  maximum  load.  Broke 
across  neck  6  J"  from  center  of  pin-hole  D  1.  Line  of  fracture  8  J"  long. 
Appearance  granular,  radiating  from  a  fire  crack  ".30  long  x  ".05  deep, 
and  a  dull  spongy  spot  ".4  x  ".3  at  corner  A. 

Sarfaceof  fracture  serrated  in  radiating  lines.  It  is  probable  the  frac- 
ture began  at  the  fire-crack  corner  (described  as  a  *'  lap  mark"  by  Mr. 
Henning)  and  tore  across  the  neck ;  evidence  of  this  manner  of  failure 
is  furnished  by  three  marks  near  the  middle  of  the  fractured  surface  of 
the  long  end  of  the  bar,  made  by  blows  on  the  corner  B  of  head  D  1, 
during  recoil  after  fracture,  the  head  swinging  around. 


I 
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No.  4583*. 

Bar  rested  5  days  between  tests  Nos.  4583  and  4583*. 
End  D  2,  secured  by  its  pin. 
End  D  1,  secured  between  flat  steel  dies. 

Gauged  length  same  as  in  experiment  No.  4583,  covering  16C  of  origi- 
nal length. 
Present  length,  171'M3. 


Loads  ap- 
plied. 


Pound  a. 

6,330 

31,650 

63,300 

94, 950 

126,600 

lft8,250 

189,900 

6.330 

189,900 

6,330 

221,550 

253,  200 

284,850 

316,500 

0,330 

31,650 

63,800 

94,950 

1V6. 600 

158,  250 

189,900 

6,330 

430.000 

453.000 

OR 


Ponnds 

per  aqnare 

inch    on 

original 

section. 


1,000 

5,000 

10,000 

15,000 

20,000 

30,000 

1,000 

.•^O,  000 

1.000 

35,000 

40.000 

45,000 

50,000 

1.000 

5,000 

10,000 

15,000 

20.000 

25,000 

30,000 

1,000 


In  gauged  length. 


Remarks. 


Elongation. 


Set. 


71.660 
0 


Jneh. 
.0 

.0258 
.0573 
.0884 
.1192 
.1503 
.1815 


Inch. 
0. 


.1817 


.0008 

'.ooio' 


.2128 
.2440 
.2750 
.3065 


.0268 
.0580 
.0890 
.1200 
.1510 
.1820 


.1377 


.0016 


.0013 


Rapid  stretching  began. 
Ultimate  strength. 
=  8.6  percent 


Total  elongation  of  pin-hole  D  2,  ".58. 

Total  elongation  of  10"  sections  (two  sections  at  end  D 1  not  measured, 
covered  by  holder  dies):  ".69,  ".69,  ".70,  ".70,  ".70,  ".84,  ".88,  ".90,  ''.94. 
".91,  ".92,  ".92,  ".94,  l".0O,  1".00, 1".04, 1".30  (2".55  fractured  section)! 

Area  at  fracture,  5".29  x  ''.76  =  4".02  square  inches. 

Contraction  of  area,  36.5  per  cent. 

Fractured  19J"  from  center  of  pin-hole  D  2. 

Appearance  fine  silky  with  about  10  per  cent,  granular  metal  at  one 
edge,  radiating  from  center. 

No.  4683\ 

Bar  rested  2  hours  between  tests  Nos.  4583*  and  4583^. 

Both  ends  of  bar  secured  between  flat  steel  dies. 

Rapid  stretching  began  at  445,000  pounds  tension.  Ultimate  strength, 
456,100  pounds  =  72,050  pounds  per  square  inch. 

Load  at  time  of  fracture,  415,000  pounds. 

Total  elongation  of  10"  sections  (first  section  end  D  1,  not  measured, 
covered  by  holder  dies:  (3".05  fractured  section):  1".69, 1".50,  1''.41, 
1".20,  1".22,  1".13,  l".l6,  1".15,  1".25,  1".16,  l".ll,  l".ll,  1".18,  r'.41, 
1".41, 1".50.    Two  sections  end  D  2  not  measured,  covered  by  holder  dies. 

Area  at  fracture,  5".20  x  ".75  =  3".90. 

Contraction  of  area,  38.4  per  cent 

Fractured  25"  from  first  fracture  or  31  J"  from  center  of  pin-hole  D  1. 
Appearancefine  silky,  with  trace  of  granulation  alongmiddle  of  fractured 
surface. 
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No.  4684. 


Z2, 


|?(^^@ 


s€s,y0 


Sectional  area,  6.33  square  inches. 
Gauged  length,  200". 


Loads  ftp- 
plied. 

Pounds 

per  square 

inch. 

Tn  jcanged  length. 

Elonga- 
tion center 
to  conter 
of  pins. 

Remarks. 

Elonga- 
tion. 

Set 

PoufuU. 

6,330 

31,650 

63,300 

1,000 

5,000 
10,000 

1,000 
15,000 
20,000 

1,000 
25.000 

1,000 

Inchet. 
0. 

.0388 
.0770 

Inch. 

IfUlua, 
0. 

.06 
.12 
.014 
.18 
.24 
.02 
.30 
.021 



.0043 

94,960 
126.600 

.1123 

.1470 

.0060 

158,250 

.isio 

.0067 

E  20,630,000. 

• 

Elastic  limit 

Rapid  stretching  taking 
place  along  stem,  aboat 
20"  from  center  of  pins. 

Rested  6  minntes. 

160,000 
166.000 
170,000 
175,000 
180.000 
j       185,000 
180,900 

.1830 
.1881 
.1035 

.1090 
.2046 

.2096 
.2150 

.'2156" 

.2170 
.2194 

30,000 
1,000 

.36* 
.04 

.0073 

190,000 
192,000 
194,000 
196,000 
198,000 
200,000 
202.000 
204,000 
206,000 
208,000 
210,000 
212.  IbO 
214,000 
216,000 
218.000 
220,000 
221,650 

.2213 
.2235 
.2256 



.2280 
.2300 
.2323 
.2343 
.2365 
.2390 
.2400 
.2430 
.2452 
.2474 
.2490 

35,000 
1,000 

.44 

.05 

.0104 

222,000 
224,000 
226,000 
228,000 
230,000 
232,000 
234,000 
236,000 
238,000 
240,000 
242,000 
244,000 
246,000 
248,000 
250,000 
253.200 
284,850 
316,500 
348.150 
879.800 
411.450 
419,000 

0 
420.000 

.2600 
.2620 
.2645 
.2566 
.2590 
.2617 
.2644 
.2670 
.2703 
.2732 
.2783 
.2860 
.8150 
.491 

1.10 

1.92 

3.91 

5.56 

...... ...... 

•      ••••■• 

37,600 

.......a.... 

.64 

.74 

.88 

1.16 

1.78 

2.66 

6.14 

7.38 

10.20 

14. 20 

20.40 

22.82 

40,000 
46,000 
50,000 
66,000 
60.000 
65,000 

0 

i ]] 1        24.80  ' 
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1 

1 

In  ganged  length. 

Elonga- 
tion center 
toeenter 
of  pine. 

Elonga- 
tion. 

Set. 

Bemarka. 

Pvund». 
«a.ooo     

/ndk«f. 

Jim*, 

Ineket. 
25.24 

424.000    , 

28.17      j 
27.10      i 
28.30 
29.25 

426,000    : 

428,000     

430,000     

432,000    ; 

80.50 

434.000    ! 

1  . 

32.10 
33.00 

Load  at  time  of  fractaia. 

435^000    I        88,720 

4i4.000     ...'...'.'.'.'.',. 

*"  84.'50 

0                 • 

24.87 

=12.3  percent 



•••••••••••• 

Elongation,  center  to  center  of  pin  boles,  3d'M8  =  12.6  per  cent. 

Elongation  of  pin  boles,  Z  1,  ''.65;  Z  2,  ".73. 

Elongation  of  W  sections,  1".38,  1''.28, 1''.25,  1''.26,  1''.22,  1".22, 
r'.20, 1".20, 1''.21,  1''.22,  1''.19,  1''.26,  L".34, 1".21,  r'.20,  l'M9,  l'M2, 
l'M5, 1''.20, 1''.21, 1''.32,  r'.50,  ^'.62  (2''.50  fractured  section). 

Area  at  fracture,  5".34  x  ''.78  =  4.17  square  inches. 

Contraction  of  area,  34.1  per  cent. 

Fractured  19"  from  center  of  pin  hole  Z  2. 

Appearance  of  fracture  silky  70  per  cent,  with  flue  granular  metal 
30  per  cent,  at  sides,  radiating  frt>m  center. 


J'J. 


No.  4585. 


I^ncturg. 


Wl 


42W 


aet^ss 


Sectional  area,  6.20  square  inches. 
Gauged  length,  200". 


Loads  ap- 
pUed. 

Ponnds 

per  square 

incn. 

In  ganged  length. 

Elonga- 
tion center 
to  center 
of  pins. 

Remarks. 

Elonga- 
tion. 

• 

Set 

Poundt. 

6,200 

31,000 

82,000 

1,000 

6.000 
10,000 

1.000 
15,000 
20,000 

1,000 
25,000 

1,000 

Inchet. 
0. 

.0370 
.0724 

Inch. 

InefuM. 
0. 
.07 
.13 
.02 
.19 
.25 
.02i 
.31 
.03 

E  29, 960, 000. 

.0060 

83,000 
124.000 

.1056 
.1394 

.0094 

."6o7o" 

*"i55,'6o6" 

.1725 

160,000 
165.000 
170,000 
•  75,000 
180,000 
185,000 
188,000 

.1780 
.1834 
.1887 
.IMO 
.2000 
.2047 
.2060 

30,000 
1,000 
---• 

.37 
.04^ 

.0070 

188,000 

.2085 
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Loads  ap> 
pUed. 


Pound: 
190,000 
102,000 
104,000 
100,000 
108.000 
200,000 
202,000 
204.000 
209,000 
208,000 
210,000 
212,000 
214,000 
216,000 
217,000 


218.000 
220,000 
222,000 
224.000 
228.000 
228.000 
230.000 
232,000 
234.000 
238.000 
238.000 
240,000 
248.000 
279.000 
310.000 
341.000 
872.000 
307,000 

0 
400.000 
403.000 
405.000 
408.300 
375.000 

0 


Pounds 

p«r  square 

inon. 


36,000 
1,000 


36.810 


40,000 
45.000 
50,000 
55,000 
60,000 


65,000 


85,850 


In  ganged  length. 


Elonga- 
tion. 


Inekei. 
.2102 
.2128 
.2147 
.2167 
.2190 
.2216 
.2233 
.2253 
.2275 
.2300 
.2320 
.2340 
.2363 
.2887 
.2404 


1. 
1. 
2. 
4. 
6. 


2410 

2445 

2474 

2521 

2505 

2850 

3635 

3781 

3007 

408 

35 

87 

80 

36 

25 


24.05 


Set. 


Inch, 


0066 


Elonga- 
tion center 
to  center 
of  pins. 


Ifxeht. 


.40 


.45 
.07 


46i 


.61 

.69 

.81 

.08 

1.99 

2.50 

3.57 

5.64 

8.14 

11.35 

16.10 

22.70 


24.30 
25.90 
27.20 
30.40 


Remarks. 


Elastic  limit. 


Rested  5  minutes. 


Ultimate  strength. 
Load  at  time  of  fracture. 
=  12. 0  per  cent. 


1^  Elongation,  center  to  center  of  pin  holes,  30''.21=11.5  per  cent. 
fc.  Elongation  of  pin  holes,  P  1,  ''.68 ;  P  2,  ".64. 

r  Elongation  of  10''  sections,  1".01,  ".99, 1".00, 1".00, 1".00,  ".99,  ".99, 
V'Mj  1".05,  1".03,  l".a4, 1",26, 1".44, 1".15, 1".00,  1".02,  1".08,  1".01, 
1".00, 1".08, 1".38  (3".50  fractured  section)  1".48, 1".10. 

Area  at  fracture,  5".10  x  ".74  =  3.77  square  inches. 

Contraction  of  area,  39.2  per  cent. 

Fractured  42^"  from  center  of  pin  hole  P  2. 

Tore  apart  from  one  edge.    Fractured  ends  brought  together  leave 
an  opening  on  this  edge  of  ".15. 

Short  surface  cracks  and  blister  IJ"  x  |"  near  edge  first  fractured. 

Appearance  fine  silky  70  per  cent.,  fine  granular  30  per  cent,  radiat- 
ing from  center,  for  the  part  last  fractured. 

Heads  were  dish-shaped  after  test. 


pVfv  Bole 
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No.  4586. 


Uyl. 


J^acfure. 


2€2:J2 


4SH 


Sectional  area,  6.26  square  inches. 
Gauged  length,  200". 


Loads 
applied. 


6,260 
31,300 
62,600 


93.000 
12S,200 


156,500 


Pounds 

per  aqoare 

incn. 


In  flanged  length. 


1,060 

5.U00 
10,000 

1,000 
15,000 
20,000 

1,000 
25,000 

1,000 


Blonga* 
tion. 


Set 


0. 

.0400 
.0748 


.1086 
.1420 


.1755 


Im^. 


.0091 


.0093 


Test  resnmed  after  fifteen  hoars*  rest 


160,000 
165,000 
170, 000 
175,000 
180,000 
185.000 
187,800 


190,000 
192,000 
194,000 
196.000 
198,000 
300,000 
202,000 
204,000 
206.000 
208,000 
210,000 
212,000 
214,000 
216,000 
218,000 
219,000 


220,000 
222,000 
225,860 
281,620 
237,880 
244, 140 
250,400 
281,700 
818,000 
844,300 
375,600 

0 
380,000 
385,000 
390,000 
395,000 
400,000 
401,000 


1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
1,000 


80.000 
1,000 


33,230 


35,000 
1,000 


36.000 
37.000 
38,000 
39,000 
40,000 
45,000 
50,000 
55,000 
60,000 
0 


.0393 
.0740 
.1080 
.1414 
.1745 


.1784 
.1840 
.1887 
.1943 
.1995 
.2048 
.2080 


.2105 
.2128 
.2153 
.2176 
.2200 
.2222 
.2250 
.2280 
.2312 
.2343 
.2390 
.2435 
.2476 
.2530 
.  2660 
.3094 


.6465 
1.82 
1.64 
1.16 
3.08 
3.33 
8.58 
5.33 
7.50 


.0104 
.0034 


.0079 


.0075 


.0810 


Elonga- 
tion center 
to  center 
of  pins. 


0. 
.08 
.14 
.02 
.20 
.27 
.03 
.32 
.03 


.38 
.04i 


.41 


.45 


.55 

.174 

.98 

1.66 

2.07 

2.75 

3.77 

4.21 

4.56 

0.92 

9.75 

13.60 

20.63 


21.94 
23.70 
25.04 
2a  05 
31.20 
32.30 


Remarks. 


E  — 20,670,000. 


Elastic  limit. 


Rested  nnder  this  load  one- 
half  honr. 


Rested  five  minntes. 
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Loails  aft- 

Pounds 
;  peraquare 
inch. 

In  Imaged  IcsniEtb. 

Elonga- 
tion center 

plied. 

Elonga- 
tion. 

Set. 

to  center 
1     of  pins. 

Pounds, 
402,000 

1 

Jndtsa. 

Inch- 

1     JnduB. 

34.10 

402,000 

■ 

'      35.10 

403,000 

1      38.60 

403,300 

1      H  410 

:      38.25 

35&,000 

1      40.65 

0 

0 

32.84 

1 

i 

Kemarks- 


Ultimate  strength. 
Load  at  time  or  tractare. 
=  16.4  per  cent. 


Elongation  center  to  center  of  pin-holes,  39''.56  =  15.1  per  cent. 

Elongation  of  pinholes,  U  1,  ''.70 ;  U  2,  ".75. 

Elongation  of  10"  sections:  1".39,  1".42,  1".81,  1".79, 1".75,  1".31, 
1".62, 1".89,  1".29, 1".12,  1".19,  2".05,  1".90, 1".32,  I'MO,  1".45,  1".60, 
1".50,  l'M9, 1".14,  2".24  (3".58  fractured  section),  1".30, 1'MO. 

Area  at  fracture,  4".94  x  ".64  =  3.16  square  inches. 

Contraction  of  area,  49.5  per  cent 

Fractured  46^"  from  center  of  pin-hole,  U  2. 

Appearance,  fine,  silky,  100  per  cent  Opened  a  seam  five-eighths 
inch  long  near  center  of  fracture. 

Heads  dished  about  ".08  concave,  measured  from  an  18"  strai|2:ht  edge. 


No.  4587. 


Xt^. 


Tracture* 


M 


-«* 


26lf78 

Sectional  area,  6.27  square  inches. 
Gauged  length,  200". 


Loads  ap- 
plied. 


Poundt. 

6.270 

31.350 

62,700 


04.060 
125,400 


156,750 


160.000 
165,000 
170,000 
175,000 
180.000 
185,000 
188,100 

'i90,'66o' 
102,000 
104.000 
106,000 
108,000 
200,000 
202,000 
204,000 
206,000 
208,000 
210,000 


Poands 

per  sqoare 

incn. 


1,000 

5,000 
10,000 

1,000 
15,000 
20,000 

1,000 
25,000 

1,000 


30,000 
1,000 


In  ganged  lengtli. 


Elonga- 
tion. 


InehsM. 
0. 

Inch. 

.0341 

.0600 

.0045 

.1025 

.1365 

.1700 

.0050 

.0050 

.1733 
.1784 
.1836 
.1880 
.1045 
.1008 
.2030 


.2050 
.2078 
.2005 
.2115 
.2138 
.2160 
.2180 
.2200 
.2223 
.2248 
.2265 


Set 


Elonga- 
tion center 
to  center 

of  pins. 


Jnehet. 
0. 

.06 
.12 
.01 
.18 
.24 

.01* 

.31 

.024 


0050 


.37 
.03 


.89 


Remarks. 


E-29.060,000. 


I 


206   TESTS  OF  IRON  AND  STEEL  AND  OTHER  MATERIALS. 


Loads  ap- 
plied. 

Pounds 

per  sqoare 

incn. 

In  ganged  length. 

Elonga- 
tion center 
to  center 
of  pins. 

Bemarka. 

Elonga- 
tion. 

Set 

Pounds. 
212,000 
214. 000 
216, 000 
218,000 
219, 450 

Inehet, 
.2287 
.2310 
.2330 
.2.153 
.2368 

Inch, 

Jnehet. 

Elastic  limit. 

35,000 
1,000 

.44 

.0046 

220,000 
222.000 
224^000 
226,000 
228.000 
230,000 
232,  000 
234,000 
2.36, 000 
238, 000 
240,  000 

.2375 
.2400 
.2420 
.2443 
.2470 
.2500 
.2524 
.2553 

1 

1 

.47 
.49 
.50A 
.51 

"••••••••••• 

37.640 

.2580 

.55 

.2618 
.2675 
.2736 
.98 

1.28 

2.31 

4.00 

5.75 

............ 

............ 

.'58        j                                                      1 

242,  000 

.61 

1.60 

1.96 

3.06 

5.21 

7.56 

10.30 

14.70 

17.00 

19.50 

22.65 

• 

244,000 

246,000 

250,800 

40,000 

282,150 
313,500 
344,850 
376,200 
390,000 
400,000 
410, 000 

0 
420. 000 
425,000 
426,000 

45,000 
50.000 
55,000 
60,000 

0 

27.00 
30  45 
31.70 
32.90 

427,  000 

••••••  •••"•*!"■""■■'  ------ 

428, 000 

:::;::::::::!:::::::::::: 

34.50 

35. 45           TJliimAte  strc^ncrth. 

428,200 
about 
380,  000 

68,290 

f 

• 

36.10 

Load  at  time  of  fracture. 
=  13.9  per  cent. 

0 

0 

27.79 

i 

Elongatiou,  center  to  center  of  pin-holes,  35''.23=13.5  per  cent. 

Elongation  of  pin-holes,  L  1,  ".80 ;  L  2,  ".58. 

Elongation  of  10"  sections :  1".53,  1".25,  1".40,  1".43,  1".31,  1".31, 
l."28,  1".25, 1".26,  1".21,  l."28,  1".45,  1".52,  1".21,  1".15,  1".15,  l".ll, 
1".10,  1".05,  1".12,  1".50  (3".70  fractured  section),  1".64,  1".25. 

Area  at  fracture,  5".02x ''.72=3.61  square  inches. 

Contraction  of  area,  42.4  per  cent. 

Fractured  43"  from  center  of  pin-hole,  L  2. 

Appearance,  flue,  silky,  with  slight  granulation. 


TABULATION   OF   STEEL  EYE-BAK  TESTS. 


o 


4582 

4583 

4583a 

4588d 

4584 

4585 

4586 

4587 


I 

611 


« 

Q 


M 

D 
D 
D 
Z 

P 

U 

L 


Dimensions,  inches. 

Sectional  area. 

i 

• 

Width. 

• 

1 

O 

2 
H 

• 

S 

22L88 
22L60 

• 

6.48 
6.46 

.98 
.08 

8q,  in. 
6.35 
6.83 

Lbi.per 
to.  tn. 
3t,4S0 
36,650 

262.70 
26L86 
262.12 
26L72 

6.46 
6.46 
6.45 
6.46 

.98 
.96 
.97 
.97 

6.83 
6.20 
6.26 
6.27 

87,600 
35,810 
83,230 
37,640 

Ultimate 
strength. 


430,500 

67,800 

405,100 

64,000 

453,000 

71,560 

456,100 

72,050 

436,000 

68,720 

408,300 

65,850 

403,200 

64,410 

428,200 

68,290 

Elongation,  per 

cent. 

9 

rto 
ins. 

**.d 

4SP. 

P? 

fl^ 

eB  ^ 

9  O 

r  p 

O  h 

bfiS 

a  9 

f.^ 

S-^ 

a 

|8 

M 

l*i  ^ 

15.8 

15.9 

13.77 

12.3 
12.0 
16.4 
13.9 


^ 
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Tabulation  of  steel  eye-bar  tests— Continued. 


Contrao- 

tlon 
of  area. 


Per  cent 
83.7 


40.5 
42.4 


Modulus 

of 
elasticity. 


Haximnm 
compression 
on  pin-holes. 


Position  of 
fi«cture. 


29.880,000 
30, 270, 000 


Lb9.  per  iq.  in.\ 
86.100 
70, 430 


Appearance  of  Aractnre. 


Broke  ii\  stem Silky  nnd  granular. 

Broke  across  neck    Granular. 

36.5 I  Broke  in  stem |  Fine  silky  and  granular. 

38.4       [...do I  Fine  silky  trace  of  granulation. 

34.1  I  20, 630,000  j         83,650        . do |  Silky  and  granular. 

39.2  29,960,000  1         80,060       ' do Fine  silky  and  granular. 


29, 670, 000 
29, 960, 000 


79,060 
83,960 


..do 
.  do 


Fine  silky. 

Fine  silky  and  granular. 


TABULATION  AND  CURVES  SHOWING  THE  EFFECT  ON  EYE-BARS  NOS. 
4582  AND  4583  OF  LOADS  ABOVE  THE  ELASTIC  LIMIT  OF  THE 
MATERIAL. 

Elongations  of  bars  Xos.  4582  and  4583  for  each  increment  of  b,000  pounds  per  square  inch 


No.  4582. 


Loads, 
pounds  per 
square  inch. 


10,000 
15,000 
20,000 
25,000 
30,000 


Elongations. 


Primative 
loading. 


After  load    i    After  load 

of  40,000  of  50,000 

poa  nds  per   '   pounds  per 

square  inch.  !  square  inch. 


Inch. 


.0274 
.0269 
.0269 
.0260 


Jneh. 


.0311 
.0322 
.0337 
.0341 


No.  4583. 


Elongations. 
After  load  1  After  load 

Elongations  after 

64,U0O  pounds 
per  square  inch. 

Loads, 
pounds  per 

square 
inch. 

Primative 
loading. 

'    of  40.000 
pounds  per 
squaito 
Inch. 

of  50,000 

pounds  per 

sqtuire 

inch. 

First 
reading. 

Second 
reading. 

10,000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40.000 
45.000 
50,000 

Jneh. 

Inch. 

Inch. 

Itich. 

Inch. 

.0272 
.0272 
.0268 
.0267 

.0291 
.0305 
.0314 
.0326 

.0302 
.0315 
.0325 
.0340 

.0311 
.0308 
.0311 
.0312 
.0811 

.0310 
.0310 
.0310 
.0310 

.0312 
.0310 
.0315 

i 

These  elongations  are  intended  to  show  the  efifect  within  the  primitive 
elastic  limit  of  loads  which  exceed  that  limit  when  the  loads  are  imme- 
diately repeated  or  after  a  period  of  rest. 

To  show  the  absolate  change  in  the  modulus  of  elasticity  requires  a 
determination  of  the  change  in  volume,  which  it  is  not  practical  to  ob- 
tain with  undressed  rolled  bars. 
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8. 


TENSILE  STRENGTH   OF  WROUGHT-IRON    PISTON-ROD    FROM   20'INCH 
GUN-CARRIAGE  AT  FORT  HAMILTON,  NEW  FORK, 

[Tested  for  CoL  T.O.  Baylor,  president  of  Ordnsnce  Board.] 

€  A 


] 


<    6;l^f   X 


^baut  237.&S 


X   4f  > 


The  above  sketch  represents  the  pistou-rod  as  received  for  test.  The 
end  A  was  threaded  with  a  truncated  thread  \r\PsJ\f  4J  to  the  inch. 
The  broken  end  B  had  been  threaded  as  far  as  the  x>oint  d  with  a  fall 
thread  \f\f\J\/  ^  to  the  inch.  A  nut  came  with  this  end.  From  dtoe 
(4  inches)  there  was  no  thread. 

It  was  decided  to  first  test  the  rod,  as  in  practice,  by  palling  it  be- 
tween nats  screwed  on  the  ends,  as  it  was  known  that  mach  of  the 
strength  of  the  rod  mast  be  sacrificed  by  this  manner  of  threading,  and 
afterwards  test  the  strength  of  the  rod  itself  between  holders.  Accord- 
ingly a  thread  was  cat  at  the  end  B  to  fit  the  nut  G,  and  a  new  nat  was 
made  for  the  end  A.  The  precantion  was  taken  to  make  the  new  thread 
fally  as  large  as  the  nat  woald  allow,  and  also  to  roaud  the  shoalder 
at  e. 

The  rod  was  then  placed  in  the  machine,  as  here  shown. 


\  diU. 


OtreuZecr 
die. 


1± 


154'&5 


Upon  applying  the  stress  to  the  nats  the  rod  broke  at  the  face  of  the 
nut  B,  under  a  total  stress  of  197,920  pounds,  or  28,000  pounds  per 
square  inch  of  the  full  section,  and  44,580  x>ounds  per  square  inch  of 
broken  section  (at  root  of  thread). 

The  end  B  was  now  clamped  in  holders,  and  the  stress  continued  until 
the  end  A  broke  at  face  of  nut,  under  a  total  stress  of  227,600  pounds^ 
which  was  32,200  pounds  per  square  inch  on  the  full  section  of  the  rod, 
and  47,520  pounds  per  square  inch  at  root  of  thread. 

Both  ends  of  the  rod  were  now  secured  in  circular  holders,  and  the 
strain  continued  to  rupture,  giving  a  total  stress  of  344,100  pounds,  or 
48,680  pounds  per  square  inch. 

Hence  it  is  seen  that  the  Y-thread  at  the  end  A  weakened  the  rod 
from  48,000  pounds  per  square  inch  to  32,000  poands,  or  33  per  cent, 
while  the  deeper  V-thread  at  the  end  B  brought  the  strength  down  to 
28,000  pounds  per  square  inch,  or  42  per  cent. 

The  tollowing  are  the  details  of  the  test : 

No.  4574. 

Original  fracture  of  bar  at  end  B. 

Diameter  at  root  of  thread,  2'^40. 

Sectioual  area,  4.524  square  inches.  * 

Appearance  of  original  fracture,  coarse  granular. 


%3o.ooc 


^^ooo 


m 
X 


•  • 


\ 


I 


m 
>< 


CO 

m 
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Dimensions  of  bar  before  test. 

End  A,  diameter  of  thread,  2".74. 

Diameter  at  root  of  thread,  2'^47  =  4.79  square  inch  area. 
Threads  per  inch,  4^. 

Square  shoolder  connects  threaded  end  with  stem  of  bar. 
End  B,  threaded  at  Watertown  Arsenal. 
Diameter  of  thread,  2".74. 

Diameter  at  root  of  thread,  2".38  =  4.44  square  inch  area.    . 
Threads  per  inch,  4J. 

Fillet  of  about  i''  radius  connects  threaded  end  with  stem  of  bar. 
Sectional  area  of  stem,  7.0686  square  inches. 
Gauged  length,  100". 

Both  ends  secured  by  the  nuts.    Nuts  screwed  on  bar  as  far  as 
threads  would  allow. 


Loads  ftp* 
pUed. 


PoundM. 
7,<W0 
35.343 
70,686 


75,000 

80,000 

85.000 

90,000 

95,000 

100.000 

105,000 

106,029 


110.000 
115,000 
130.000 
125,000 
130.000 
135,000 
140.000 
141, 37S 


142,000 
144.000 
146,000 
148,000 
150,000 

159.000* 

154,000 

156,000 

158.000 

160.000 

i82.u6o 

164.000 
166.000 
168.000 
170.000 


172,000 
174.000 
176.000 
176, 715 


PoundB  per 
square  inoh. 


1,000 

5.000 

10.000 

J,  000 


15,000 
1,000 


20,000 
1,000 


1,000 


1,000 


1,000 


Mierometer 
of  the  l»»r. 

'  Micrometer 
mined: 

183.783 


95.000 
1,000 


Elongation. 


IndUt. 

0. 

.0143 
.0323 


.0345 
.0370 
.0397 
.0429 
.0447 
.0470 
.0498 
.0602 


.0525 
.0560 
.  0576 
.0604 
.0634 
.0668 
.0607 
.0714 


.0720 
.0747 
.0766 
.0785 
.0810 

.0837 
.0862 
.U888 
.0917 
.0940 


I... 


.1010 
.1035 
.1092 
.1147 
.1210 

'.*  1-295 
.1420 
.1540 
.1660 


Permanent 
set 


Remarks. 


JndkM. 


.0004 


.0007 


.0044 


.0099 


Elongations  and  seta  deter* 
mined  within  the  gauged 
length  of  100". 


Elastic  limit  approximate.  Not 
well  defined. 


0185 


.0387 


.0800 


190.852 


removed  while  loads  were  applied,  to  avoid  iAJnry  by  the  sudden  fractore 
held  on  the  specimen  with  the  hands  when  the  following  sets  were  deter- 

Snapping  soands. 


S.  Ex.  5- 


26,000 
1,000 

27.000 
1.000 

—14 


.142 



.235 

Snapping  sounds  repeated. 
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i  "^"^  Jirf iSL  a"««^  ''":r"* 


Pounds.  Imtkm.  /adke*. 

197,920  28.000 Sostaincil  tkis  lotti  ftboot 

1.000         .314  miiiot«.    tbca    frartsred    at 

eod  B  At  fare  of  Bat.  Tea- 
•He  straaftk  at  root  of  thrMd 
end    B=:U.5m  posads  per 


220,196 


B*«ted  one  boar,  then  cimI  B  clMopod  in  cirenlAr  lMld«r  die*. 

204,960  29.000         

l.OOO  49t 

212,056  30,000         

*  1.000         981 

219,127        !        31.000         SmppiBK 

1,000         9M 

3Z000        : 

1.000        1J6  Fraetored  at  ead  A  at  laoe of 

227,000       I        12.200         aot. 

Tensile  eta^enKth  at  root  of  thread  end  A  47.520  ponnda  per  a(|«aie  lack. 
Both  enda  now  aecored  in  circular  holder  diea. 

247.401  35.000         

'  1.000         .  2.07 

282,744  40,000         

1.000         4.09 

344,100  48.980         Ultiaate atreafth  of  i 

0  0  19.59  =  19l 9 per  ceat. 


Fractured  1  J"  from  face  of  holder  dies. 

Diameter  at  fractare,  2''.70 ;  area  =  5.726  sqaare  ioches. 

Contraction  of  area,  18.9  per  cent. 

Elongation  of  1(V' sectionn  after  fracture:  r'.98,  1".33,  1".78,  1''.78, 
V'.eSy  1^52,  1".36,  1".43,  2'Ml,  V'Sl. 

AppearanC/C  of  fracture,  laminated  granular.  Coarser  granulation 
at  center  than  at  circumference  of  each  break.  . 


9. 

TENSILE    TESTS  OF  WROUGHT-IRON  BARS  MADE   FROM  OREGON  PIG- 
IRON. 

[Specimens  furnished  by  Col.  J.  McAllister,  Benicia  Arsenal,  Cali- 
fornia. The  label  on  the  specimens  from  the  Oswego  Iron  Company, 
Oswego,  Oreg.] 

Stated  these  bars  were  made  from  Oregon  pig-iron,  by  Cooper,  Hew- 
itt &  Co.,  Trenton,  N.  J.,  June  30,  1881. 

No.  1661. 

(Mark  on  bar:  **No.  1,  finished  bar.") 


— ^: 


-^sT 


Bar  not  straight ;  has  short  kinks. 
Sectional  area,  3.184  squai-e  inches. 
Gauged  length,  16". 
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Loads  ap* 
plicMi. 


Pounds 

3,184 

31.840 

47,760 

63.680 


S:2Sf"J3r     Elongation. 


square  inch. 


1,000 
10.000 
15.000 
20.000 
1,000 
3, 184   i    1.  OoO 
63,680       20,000 

64,000     

60^000    

68.000    ...i 

70,000     

72.000     1 

74.000    1 

76,000    1 

78,000    

80,000    

82,000     

84,000    I 

86,000     i 

88,000 

00,000    1 

154,300       48,460   ! 
0         0 


Inch 
0. 

.0005 
-.0020 
(?) 


0. 

.0070 
.0080 
.0000 
.0165 
.0348 
.0485 
.0570 
.0675 
.075 
.070 
.080 
.000 
.107 
.118 
.120 


.70 


Permanent 
set. 


Inch. 


(t) 


Bemarka. 


Kinks  in  bar  prevent  the  de- 
termination of  the  elonjca- 
tions. 

Elongation  measurements  be- 
gan anew. 


Ultimate  strength. 
=  4. 6  per  cent. 


Area  at  fracture,  3''.90x  ".77= 3.003  sqaare  inches. 
Ck>Dtraction  of  area,  5.7  per  cent. 
Broke  at  face  of  holder  dies. 
Appearance  of  fracture,  square  granular. 

No.  1662. 

(Mark  on  bar:  **No.  2,  muck  bar.") 


;] 


46r 

Sectional  area,  2.198  square  inches. 
Ckiaged  length,  15". 


Loads  ap- 
plied. 

Pounds  per 
square  inch. 

Elongation. 

Permuient 
set. 

Remarks. 

2.106 

1,000 
10.000 
15.000 
20,000 

1,000 

.0 

.0050 
.0078 
.0135 

Inch. 

21^060 

82,970 

43,060 

.0041 

45,000 
46,000 
47,000 

.0150 
.0160 
.0180 
.0108 
.0211 
.0228 
.0251 
.0288 
.0310 
.0388 
.0380 

1 

4S,000 

40,000 

50,000 

51,000 

92,000 

53,000 

•  ••••  ••••••«* 

54,000 

54.050 

25,000 
1,000 

.0265 

56,000 

.0450 

.0528 

.066 

.002 

.102 

.115 

57.000 

58,000 

50,000 

00,000 

02,000 

•***•*•••••-•• 

2J2        TESTS    OF   IRON    AND    STEEL    AND    OTHER    MATERIALS 


Loads  ap- 
plied. 


Poaiids  per 
square  iuch. 


I  — 


Pounds. 
64.000 
66.000 
68,000 
70,000 
88,  700 
0 


Elongation.  I   ^*'";^^®"* 


Remarks. 


40,350 
0 


Inch.  Inch.        I 

.129  1 

.144  1 

.157  1 

.172  1 

I  Ultimate  strength. 

.32  1  =2.1  x>er  cent 


Area  at  fracture,  2".95x".74  =  2.183  square  inches. 
Contraction  of  area,  0.7  per  cent. 

Square  granular  fracture  radiating  from  a  dull  spot  at  middle  of  one 
edge. 

Broke  4"  outside  of  gauged  length. 

No.  1663. 

(Mark  on  bar:  No.  3,  mnck  bar.) 


^0^ 


4Sf 


Sectional  area,  1.045  R(juare  inches. 
Gauged  length,  15". 


Loads  ap- 
plied. 


"Pownds. 

1,045 

10.450 

16,675 

20,900 


21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26.000 
26,500 
27.000 
27,500 
2t),000 
28,500 
29,000 
29,500 
30,000 
30.500 
31,000 
31.500 
82,000 
32.500 
33.000 
33,500 
34.000 
34,500 
85,000 
48,450 
0 


Pounds  per  i  b.i^„'    aj^^ 
»iii»rA  innh      Elongation. 


s(|uare  inch 


1,000 
10.000 
15,000 
20,000 

1,000 


32.060 


46,860 
0 


Inches. 

0. 

.0041 
.0068 
.0092 


.0094 
.0008 
.0100 
.0101 
.0106 
.0108 
.0110 
.0112 
.0115 
.0118 
.0120 
.0122 
.0126 
.0130 
.0130 
.0132 
.  0135 
.0140 
.0142 
.0146 
.0149 
.  0151 
.0156 
.0158 
.0161 
.0165 
.0448 
.0810 
.19 


1.28 


Permanent 
set. 


Inch, 


Remarks. 


-.0002 


Elastic  limit. 


Ultimate  strength. 
=  8. 5  per  cent. 


Area  at  fracture,  1".88  x  ".43  =.808  square  inches. 

Contraction  of  area,  22.6  per  cent. 

Appearance  of  fracture,  fibrous,  with  spongy  center. 
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Chemical  analyses  made  by  Capt.  John  Pitman^  United  States  Army, 


Silicon 

Pbospbonis 

Snlpnur    

Manganese 

Copper 

Cobalt 

Nickel .. 

Combined  carbon 

Grapbite 

Total  carbon 

Slag,  &c 

Silica 


Oregon,  No.  1.    Oregon,  No.  2.  ]    Oregon,  No.  3. 


0.100 

0.261 

0.016 

0.027 

0.016 

0.052 

0.123 

0.037 

0.023 

0.060 

2.55 

0.12 


0.056 

0.032 

0.078 

0.044 

0.004 

0.004 

U.031 

0.02d                       i 

0.018 

Trace. 

0.  050 

0.053 

0.256 

0.141 

0.333 

0. 307  or  0. 313 

0.051 

0.048 

0.384 

0.  355  or  0. 861 

0.44 

0.30 

0.07 

0.06                        1 

10. 

TENSILE  TESTS  OF  WROUGaT-HiON  CHAIX  CABLE. 
[Specimens  furnished  by  Commander  W.  S.  Schley.] 

Three  liuks  in  each  sample  tested. 

Style  of  links. 


No.  4579. 
(Cast-iron  stads  marked  "  Wharton  Railroad  Switch  Company.^) 

Diameter  of  iron,  2".05;  diameter  at  weld,  2'MO;  length  of  link  in- 
side, about  V  ;  width,  3". 

End  links  secured  in  the  testing  machine  with  2"  steel  bars  loop- 
8hax)ed. 

intimate  strength  of  chain,  279,500  pounds  =  42,350  pounds  per  square 
inch. 

Fractured  middle  link  at  weld  and  at  butt. 

Fracture  A  granular  with  slight  fibrous  appearance.  Fracture  B 
granular  15  per  cent.,  following  weld,  85  per  cent. 


Comers  of  cast-iron  stud  flaked  oif  and  cracked  at  middle.    Stud  in 
one  end  link  injured  b}'  flaking. 
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No.  4580. 

Diameter  of  iron,  2".01 

Length  of  link  inside,  about  7".00 ;  width,  3^". 
Ends  secured  with  steel  loops  2"  diameter. 

Sharp  snapping  sounds  heard  at  157,000  pounds,  which  were  repeated 
frequently  under  the  advancing  loads. 
Ultimate  strength,  196,600  pounds=3 1,010  pounds  per  square  inch« 


Fractured  end  link 


at  quarter. 


Appearance  of  metal  granular  at  circumference  about  20  per  cent. 
with  fibrous  center. 
Started  weld  in  middle  link  at  quarter. 

No.  4581. 


Diameter  of  iron,  2".05. 

Length  of  link  inside  about  10 J"  ;  width  about  3f . 

Diameter  of  link  at  weld  and  but  enlarged  to  2".35. 

Ultimate  strength  177,350  pounds=26,870  pounds  per  square  inch  on 
minimum  section  of  link.  * 

Fractured  end  link.  Took  oblique  course  following  weld.  Metal 
fibrous. 
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11. 


TENSILE  TESTS  OF   IFEOUGHT'IROX  SPECIMEXS. 


[For  James  G.  Hill,  supervisiog  architect,  Wasbiogton,  D.  C] 


Form  of  apwntnena. 


^ 


5= 


jr 


srtoiof 


^ 


a 


\ 


\     !        Elastic  limit.  Fltiinate  strength,  j  ^^S^SJif?!*  *** 


a  fl 

Si 


::q 


5 


o 
H 


8  inchea. 


1 

Inthu. 

Ineh. 

!  2637 

6ni. 

1.017 

.495 

2638 

7  m. 

1.016 

.509 

2639 

8  m. 

.778 

Diam. 

2640 

9m. 

1.007 

.514 

2641 

10  m. 

.968 

.514 

2642 

11  m. 

L225 

.371 

3643 

12m. 

1.208 

.376 

2644 

13  m. 

1.837 

.373 

2645 

14  m. 

1.335 

.371 

2646 

IB 

.765 

Diftm. 

2647 

2B 

1.010 

.515 

2648 

3B 

1.003 

.511 

2649 

4B 

.990 

.502 

2650 

5B 

.979 

.500 

2651 

6B. 

.985 

.365 

2652 

6B.. 

.980 

.359 

2653 

7B. 

1.005 

.396 

2664 

7B. 

1.005 

.396 

•3 

a 
o 

e 


Sq.in. 
.5(>3 
.517 
.475 
.518 
.498 
.454 
.454 
.499 
.495 
.460 
.520 
.513 
.497 
.490 
.360 
.352 
.398 
.398 


Pounds 


po-"'--  i  "''^^S^-'  \  p»-°'5'..  I  -S'"  i'"*"- 1  -- 


17, 100 
17,650 
16, 100 
16,050 
15,400 
14,080 
14.300 
16,200 
16,650 
15.500 
17,8.30 
17,800 
16,150 
14,900 
12,380 
12,260 
13,900 
14.250 


34,000 
34,140 
33,890 
30,980 
30.920 
331000 
31.500 
82,460 
33.640 
33,700 
34,290 
34,700 
32,490 
30,400 
34,390 
34,830 
34.920 
35.800 


25.300 
26,350 
24,620 
26.950 
26,050 
21.950 
21,840 
23,270 
23.980 
23.600 
25.980 
25.590 
24,540 
2:1.650 
17,890 
17,560 
19,600 
19,100 


51.100 

1.69 

2L1 

50,970 

1.63 

20.4 

51,830 

1.42 

17.7 

62. 030 

1.66 

20.7 

62,  310 

1.64 

20.6 

48,350 

1.11 

13.9 

48, 110 

1.04 

13.0 

46,630 

.63 

7.9 

48,440 

.86 

10.6 

51.300 

1.15 

14.4 

49,960 

1.55 

19.4 

49  880 

1.73 

2L6 

49,380 

1.64 

20.6 

48.270 

1.41 

17.6 

49,690 

1.28 

16.0 

49,890 

1.62 

19.0 

48,990 

1.09 

18.6^ 

47,990 

.80 

10.0 

Number 
of  test. 


2637 
2638 
2639 
2640 
2641 

2642 
2648 
2644 
2645 
2646 
2647 
2648 
2649 
2650 
26.51 
2652 
2663 
2654 


Area  at  fhMture. 


8q.  in. 
.  91  X  .  41  =  .373 
.  91  X  .  42  =  .382 
.  60  diameter, .  283 
.  90  X  .  42  =  .878 
.  87  X  .  48  =     .374 

Broke  in  neck 

— do 

— do 

— do 

.  64  diameter,  .  322 
Broke  in  neck . . . 


Contraction 
of  area. 


.  87  X  .  42  = 
.  90  X  .  42  - 
.  90  X  .  42  = 
.  89  X  .  29  = 
.  88  X  .  81  » 
Broke  in  neck 
..  do    


.365 
.378 
.878 
.258 
.273 


30.0 


28.8 
28.9 
22.8 
28.3 
22.4 


Appearance  of  fracture. 


Fibrous,  fine  lamination. 

Do. 
Fine  fibrous. 
Fibrous,  laminated. 
Fibrons,  laminated,  elastic 

limit  not  well  denned. 
Fine  fibrous,  laminated. 

Do. 

Do. 

Do. 
Fibrous,  seamy. 
Fibrous,  laminated. 
Fibrous,  slight  lamination. 
Fibrous,  seamy. 
Fibrons,  laminated. 
Fibrons,  fine  lamination. 

Do. 
Fibrous. 

Do. 
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i     I        Elastic  Umit.  Ultimate  strength.    nVjfSlheS"' 


« 

c 

o 

ja 
H 


a 

o 


Total 
pounds. 


Inches. 

Sq.in, 

2«55 

A.1. 

.705 

Diam.  '  .300 

2656 

A.  3. 

.705 

Diam.     .  390 

2657 

A.  4. 

.700 

Diam.     .385  i 

2658 

B.  5. 

.968 

.506     .500 

2659 

B.  5«« 

1.007 

.  510  ,  .  514 

2660 

C.  6. 

1.334 

.400     .534 

2661 

C.  6. 

L327 

.413     .548 

11,980 
11.280 
11,250 
15,740 
15,980 
16,900 
16,300 


Pounds 


Total 


30,720 
28,920 
29,220 
81,480 
31,090 
81,640 
29.740 


19,070 
19,200 
18,500 
25,380 
25,730 
25.290 
24,690 


Pounds     I  I    p 

per  square  Inches.  Jll*^ 
inch.        1  oen*. 


48,900 
49.230 
48,050 
50.760 
50,060 
47.360 
45,050 


2.45 
2.37 
2.17 
2.36 
1.78 
1.68 
1.09 


24.5 
23.7 
21.7 
23.6 
17.8 
15.8 
10.9 


Uniform 
eloD  na- 
tion. 


Psr  cent 
23 
22 
18 
*20 
17 
15 
8 


Inch.  Sq.  in. 

.  58  Diameter  =  .  246 
.  54  Diameter  =  .  229 
.  54  Diameter  =  .  229 
.86X.40  =.344 

.92X.43  =.396 

20X.35  =.420 


1 
1.20X.35 


=  .420 


Contrac- 
tion of 
area. 


Per  cent 
36.9 
41.3 
40.5 
31.2 
22.9 
21.3 
23.3 


Appearance  of  fracture. 


Fine  flbrons,  seamy. 

Do. 

Do. 
Fibrous,  laminated. 
Fibrous,  slight  lamination. 
Fibrous. 
Fibrous,  laminated. 


^Approximate. 

Note. — ^The  elastic  limit  of  8-inch  specimens  is  approximate  only,  a 
length  of  10  inches  being  required  for  micrometer  measurements. 


Specimens  C,  6  drmsec 

[  on  edg 

BSy  L,  1  to  X.  6  dressed  all  over. 

.»j 

S 

Dimensions. 

Elastic  limit. 

Ultimate  strength. 

1 

1 

i 

Total  pounds. 

4 

a 

u 

o 

1 

a 

d 

Marks  on 

Width. 

i 

a 

i 

H 
Inch. 

1 
1 

Pounds 
square  in 

Total  pon 

Pounds 
square  in 

Inches. 

Sq.  in. 

1665 

C.6 

1.825 

.370 

.490 

14,100 

28,770 

24,080 

49,140 

1666 

C.6 

1.325 

.373 

.494 

14,150 

28,640 

24,280 

49,150 

J667 

L.1 

Diam. 

.703 

.388 

11,200 

28,870 

21,050 

54,250 

1668 

L.2 

Diam. 

.700 

.384 

11.500 

29,950 

19.430 

50,600 

1669 

L.3 

1.010 

.505 

.510 

16,100 

31,570 

25,550 

50.100 

1670 

L.4 

1.006 

.502 

.505 

15,050 

29,800 

25,780 

51,050 

1671 

L.5 

1.006 

.505 

.508 

13,700 

26,970 

23,150 

45,570 

1672 

L.6 

1.003 

.512 

.514 

15, 300 

29,770 

24,810 

48,270 

J 

e 


1665 

1666 

1667 

1668 

1669 

1670 

1671 

1672 


Elongation  in  8 
inches. 


Inches. 


Per  cent. 


1.43 

17.9 

1.67 

20.9 

1.79 

22.4 

L96 

24.5 

1.65 

30. 6 

1.30 

17.0 

.86 

10.8 

1.15 

14.4 

a 

Id 

s 

-a 


I 


Percent. 
18 
20 
22 
22 
17 
15 
11 
13 


Area  at  flractnre. 


iTiches. 
1. 22  X  .  31 
1. 21  X  .  30 

.  61  Diameter  =  .  292 

.  58  Diameter  =  .  264 

.  90  X  .  42 

.92X.43 
Broke  at  neck. 

.  91  X  .  46         =  .  419 


8q.  inches. 
=  .378 
=  .363 


.878 
.396 


Percent 
22.8 


26.5 

24.7 

31.2 

25.9 

2L6 

18.5 


Appearance    of 
flractiire. 


Fibrous  lamellu'. 

Do. 

Do. 

Do. 

Do. 
FibroYis  seamy. 
SpoDgy.  stratiided. 
Fibrous  lamellar. 
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18. 

TENSILE  TEST  OF  LEATHER  HOSE  RI FETED  JOINT 

No.  1655. 


T 


Section  qf 
rivet  (xnd  burr. 


Twelve  -ft-rivets. 

Bivets  have  patent  cap-shaped  heads ;  flat  barrs. 
Ultimate  strength  2,760  poands. 

Tore  leather  along  five  rivets  barr  side,  and  along  two  rivets  on 
patent  rivet  head  side. 

13. 

COMPRESSION  OF  BRICKS, 
[Samples  from  bricks  used  in  the  construction  of  built  piers.] 

Tested  between  flat-steel  buttresses.    Compressed  surfaces  ground  ap- 
proximately flat,  with  loose  emery  on  a  face  plate. 

Tests  op  Face  Bricks.    (Eastern.) 

t 


t 


Dimensions. 

1 

Ultimate  strength. 

^ 

1 

• 

4 

"S 

i 

H 

i 

§ 

^.a 

•     Remarks. 

1 

• 

• 

i 

Pi 

J 

Sq.  in. 
28.08 

Total  po 

Pounds 
square 

IncheM. 

Inehtt. 

InehM. 

4409 

7.75 

8.70 

2.10 

317, 100 

11,056 

Brass  packing  used  under  cor- 

ners to  secure  an  even  bearing. 

4410 

7.76 

8.70 

2.07 

20.14 

407,500 

18,984 

Packed  under  one  comer. 

4411 

7.52 

8.57 

2.05 

20.85 

440,300 

16.734 

Packed  along  two  edges. 
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No.  4409. 

Began  to  flake  near  one  end  under  174,000  pounds. 
Failed  graduaUy  under  the  maximum  load. 

No.  4410. 

Snapping  sound  at  104,000  pounds,  but  no  cracks  in  sight. 
At  175,000  pounds  flaked  off  at  one  comer. 
At  234,000  pounds,  one  end  flaked  off. 

No.  4411. 

At  110,000  pounds  flaked  off  at  middle  of  one  face. 
At  237,000  pounds  continued  crushing  along  one  face. 

Tests  of  Common  Eastern  Bricks. 


1                      Dimenaions.           ' 

1     .1 

• 

« 

s 

s 

t 

1 

Ultimate 

strength. 

1 
Bemarks. 

Number  of  tee( 
Length. 

Width. 
ThiokneM. 

Total  pounds. 

Pounds     per 
square  inoh. 

1 

1           ,  Inehet. 

4412  ;      8. 12 

4413  1      7.90 

4414  j      8. 10 

Inches.  Inehu.    Sq.  in. 
3.50  1      2.07       28.42 
3. 56         2. 15       2a  12 
3.82         2.12       29.32 

562,300 
628,500 
381«000 

10,785 
22,351 
12,0»5 

Packed  under  two  oometa. 
Packed  under  three  comers. 
Packed  under  two  oomen. 

No.  4412. 

Cracking  sounds  at  348,000  pounds  pressure ;  no  cracks  in  sight. 
^At  445,(^  pounds  first  cracks  appear,  flaking  off  along  one  side. 
Fractured  suddenly  after  passing  the  maximum  load. 

No.  4413. 

At  312,000  pounds  cracked  at  comer. 
At  405,000  pounds  flaked  off  along  edges. 

Gradual  failure  after  passing  maximum  load,  reducing  pressure  to 
about  580,000  pounds,  when  sudden  crushing  occurred. 
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No.  4414. 

At  95,000  poands  flaked  off  at  end  near  comer. 

Frequent  flaking  of  specimen  above  load  of  150,000  ponnds. 

Tests  of  (Old)  Bay  State  Bricks. 


■ 

1 

o 
« 

a 

9 
S2S 

D 

imensioi 

• 

1 

Inches. 
3,67 

3.70 
3.50 

IS. 

• 

i 

5 

o 
H 

Inches. 
2.06 

2.02 
2.11 

1 

a 

S 

o 

Sq.  in. 
28.20 

28.79 
26.95 

intimate  strength. 

Kmnarks. 

i 

Inches. 
7.90 

7.78 
7.70 

Total  pounds. 

ii 

a 

11,120 

12,709 
10,390 

4415 

4416 
4417 

313,600 

365,900 
280,000 

One  comer  packed,  otherwise 
took  an  even  bearing. 

Two  comers  packed. 

Took  even  bearings  without 
packing. 

No.  4415. 

Began  to  flake  off  at  end  under  145,000  ponnds  pressure. 
Opened  cracks  and  flaked  off  at  edges  generally  after  passing  250,000 
ponnds. 

No.  4416. 
Began  to  flake  at  end  near  corner  under  215,000  pounds  pressure. 


No.  4417. 


Began  to  crack  along  one  edge  at  196,000  pounds. 

At  258,000  pounds  decided  yielding  occurred,  the  pressure  remain- 
in  g  stationary  about  one  minute.  The  brick  then  gave  a  higher  re- 
si  stance,  the  load  increasing  to  280,000  ponnds,  the  maximum,  after 
which  gradual  failure  occurred. 
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14. 

a 

COMPRESSIOX  OF  MANUFACTURED  STONE, 

[For  Geueral  M.  C.  Meigs,  superinteDding  architect  and  engineer  new 

Pension  building,  Washington,  D.  C] 

Specimen  of  fractured  stone  from  the  Flintolithic  Stone  and  Marble 
Company,  New  York. 

Said  to  be  composed  of  Portland  cement,  crushed  granite,  or  other 
stone,  and  a  solution  known  to  the  manufacturers. 

Stone  marked  in  ink :  Flintolithic,  206.8  pounds  per  cubic  foot,  June 
21, 1883. 

No.  4588. 


3."!^ 


Sectional  area  (compressed  surface,  9.73  square  inches). 

Weight,  15,925  grains. 

Specific  gravity  computed  from  weight  and  measurements,  2.10. 

Weight  per  cubic  foot,  131  pounds. 

Compressed  faces  ground  flat  with  loose  emory  on  a  face  plate. 
Tested  between  flat  steel  platforms. 

Ultimate  crushing  strength,  15,450  pouuds=l,588  pounds  per  square 
inch. 

The  specimen  burst  into  fragments  under  the  maximum  load,  one 
principal  piece  being  pyramidal  shaped.  . 
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15. 

SHEARING  TEST  OF  COXCRETE  FOR  fFASHiyGTON  MOXUMJBXT. 

[Specimen  furnisheil  by  Col.  Thomas  Casey.] 

No.  738. 

Approximate  dimensions  of  blocks  21"  x  27"  x  8'^  thick. 
Ca8^i^on  punch,  8'M  x  8".2 

Cast-iron  die,  24''  x  24,  having  an  opening  W  x  li>". 
Punch  and  die  have  planed  surfaces. 


Faces  of  concrete  rough,  taking  uneven  bearings.  Maximum  opening 
on  punch  side  about  'M5.  Maximum  opening  on  die  side  about  ''.25. 
Tested  without  packing  or  cushions. 

Under  80,000  pounds'  compression  on  punch,  crack  A  appeared. 
Loads  gradually  increased  to  the  maximum,  89,000  pounds. 

Strains  were  continued,  the  load  on  the  specimen  falling  to  40,000 
pounds,  developing  cracks  B,  C,  and  D. 

Test  discontinued  when  the  loa^l  had  fallen  to  30,000  pounds.  The 
punch  at  this  time  gradually  shearing  the  concrete  and  increasing  the 
radial  cracks. 
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16. 

TESTS  OF  CALIFORNIA  LAUREL  WOOD  BY  COMPRESSION,  INDENTATION, 

SHEARING,  TRANSVERSE  TENSION. 

[Specimens  furnished  by  Gol.  J.  McAllister,  Benicia  Arsenal,  California. 

COMPRESSION  TESTS. 
Shape  of  $pecimen9. 


C^. 


■<— 


J 


-taf" 


No.  4380. 

Specimen  marked  "  white  laurel.'^ 

Sectional  area,  24  square  inches. 
Average  rate  of  growth,  20  rings  per  inch. 
Specific  gravity,  .  7080. 
Gauged  length,  20^'. 


Poundt. 

1.000 

10,000 

1.000 

20.000 

1.000 

30,000 

1.000 

40.000 

1.000 

50,000 

1,000 

60,000 

1,000 

70.000 

1.000 

80,000 

1,000 

90,000 

1,000 

100.000 

1.000 

110,000 

1,000 

120,000 

1,000 

180,000 

1.000 

140,000 

1.000 

150,000 

1.000 

160.000 

1,000 

170,000 

1.000 

180,000 

I.  000 

178, 300 


Conipresiiion.  Coiopresaion 


seta. 


Inch. 
0. 
.0021 


.0069 
.0697' 

.oiai' 

.0170* 

.0206 

.0241* 

'.'6280 

'."6326' 

".'dseo' 
.'oios' 
.'6442* 
.0496* 

*.*6536' 
.0587' 
.0642' 
.0740 

*.*d926" 


Inch, 


.0008 

.6669* 

.0009 

.6669 

.0009 

'.'6616' 
.6616* 
.*66i6 
'.ooii* 
.6014 

.0015 

.6618* 
.6621* 
.0627* 

.0085 

.'6045 

.'6668* 

.6153 


Remarks. 


Ultimate  8trength=7,500  pounds  per 

square  inch. 
Rapid  crushing  of  fibers. 


Fibers  crushed  6"  from  middle. 
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No.  4381. 

(Specimen  marked  <<  white  laurel.") 

Sectioual  area  (4^'  x  6''),  24  sqaare  inches. 
Average  rate  of  growth,  14  rings  per  inch. 
Specific  gravity,  .7190 
Gauged  length,  20". 


Loads 
applied. 


Pounds, 

1.000 

10.000 

1.000 

20.000 

1.000 

80,000 

1.000 

40.000 

1.000 

50,000 

1,000 

60,000 

1.000 

70,000 

1.000 

80,000 

1.000 

90.000 

1.000 

100,000 

1,000 

110,000 

1.000 

120.000 

1.000 

180,000 

1,000 

140,000 

1.000 

150.000 

1,000 

ieo.000 

1,000 
170,000 

1.000 
180.000 

1.000 
178.300 


CompreMlon.  Comprjsrion 


seta. 


Bemarks. 


Inch. 

0. 
.0036 


.0071 

'.oioo' 

.OMO" 
'.*6i75' 

".mo 

.0245 
'.*028i* 

'.'oeio' 

'.'08» 
'.040i* 
\0440' 
.0482* 
'.0682* 
".*0676* 

'.ooii* 

'.*6726' 

.ioii' 


Inch, 


0. 

0.' 

0.' 

6.' 

0.* 

'*.6o6i' 
".'6602' 
'.0062 
".'0003" 
'.6606* 
".doio* 
'•ioii' 
'.'ooii' 
'.odio* 
'.6626* 
*.*6o3»* 

*.6677" 
*.*02d5' 


Ultimate  strength,  7,600  pounds  per 

square  inch. 
Bapid  omshlng  of  fibers. 


Fibers  crushed  10''  from  end  of  specimen. 
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INDENTATION  TESTS  OF  WHITE  LAUREL. 


Shape  of  hlook$  indented. 


Indented  S^cUtm. 


Indented  area,  5.97  square  iuches. 


1 

Loads  for  indentations  of— 

1 

Direotion  of  lotding. 

".01 

".02 

".03 

".04 

".05 

Pounds 

persqnara 

incn. 

".06 

>w 

3.  MO 
4.180 

8.860 
10.200 

1L400 
14.880 

18.280 
17.550 

14.840 
18.560 

=  3.400 
=  3. 110 

««» 

14.950 

18.060 

4S8S 

ill/// 

II 


".07 


Loads  for  indentations  of— 


16u450 
19.070 


".08 


16.810 
19.040 


".09 


16^200 
20.300 


// 


.10 


17.080 
21.070 


// 


.15 


".20 


10.250 
23.070 


21.000 
24.460 


EflTect  of  load  on  specimen 


Sheared  fibers,  split  at  end. 
Sheared  fibers. 


S.  Kx.  6 15 
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SHEABma  (PARALLEL  TO  GRAIN)  TESTS  OF  WHITE  LAUREL. 

Shape  of  speoimeM. 


^ 


%. 
^ 


II 


IX 


T 


r 

L — ^-. 


s: 


t 

i 

Shearing 
•re*. 

Ultimate  shearing 
etrengtii. 

Totel 
poonde. 

Pounds 

persanare 

inon. 

4384 
4885 

8q,  iiM^ 

12.5 
12.5 

18,880 
18,190 

LllO 
1.400 

Did  not  shear  simnltaneonaly  in  both  planes. 

8hap€  of  tpecimefM, 


^Sfteoa^ingi 

plane.  ' 


^^ 


2o: 


I 

I 

a 


4386 

4387 


Shearing 


Sq.  inch, 
0.26 
6.80 


Ultimate  shearing 
stoength. 


Total 
pounds. 


5,580 
4,800 


Pounds 

per  square 

inch. 


Remarks. 


770    Grain  of  specimeo  wavy. 
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TRANSVERSE  TESTS. 

Specimens  supported  with  end  bearings  4A"  apart,  loaded  at  the; 
middle. 

Middle  bearing  1"  wide,  with  corners  roanded  ^"  radias.  Deflec- 
tions measured  at  middle. 

Shape  of  •ptfctmeiif. 


i 


t 


j:&$ 


Specific  gravity,  .689. 
Bings  i>er  inch,  15. 


No.  4388. 


Loads  ftp- 
pUed. 

Defleotiont. 

Deflection 
sets. 

BemArks. 

Poimdt. 

a 

500 

1,000 
1.500 

2,000 
1,000 
3,500 
8,000 
3,500 
4,000 
1.000 
4,500 
6,000 
6,600 
6,000 
'            1,000 
6,500 
7,000 
7,500 
8,000 
1,000 
8,600 
9.000 
9,500 
10,000 

Inbh, 
0. 
.04 

.12 

Ifuh. 

The  modnlna  ift  rapture  (R)  for  tnuis- 
verse  loads  oompnted  by  the  form- 

Ultimate  strength  Rsl8,070. 

.001 

.15 
.18 
.21 
.24 

.0031 

.27* 
.30 
.34 
.361 

.04* 

.40 
.43 
.47 
.50 

.071 

.55 
.50 
.6^ 
.71 
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Fractured  saddenly  while  load  was  being  relieved,  preparatory  to 
taking  the  set  under  1,000  pounds  load. 

Coarse  splintering  firacture  at  one  comer  of  tension  side.  Short, 
brittle  fracture,  1^'.25,  at  other  comer,  opposite  middle  bearing.  Split 
along  the  grain. 

Indentation  at  middle  bearing,  ''.01^. 

Indentation  at  end  bearings,  .01^. 

No.  4389. 


Total  length,  48". 
Specific  gravity,  .689. 
Bings  per  inch,  15. 


Loads  ftp- 
pUed. 

Deflection*. 

Befleoiion 
seU. 

BemArks. 

Poundi. 
500 

1,000 
1,500 
2.000 

IfUk. 

.08 
.05 
.07 
.09 

Inch. 

Ultimate  strength  B— 16,000. 

1            1.000 

0. 

1            2,500 
j            3,000 

.11 
.14 
.17 
.19* 

3,500 

4,000 
1,000 
i,500 

5.000 

.001 

.28 
.801 

5,500 

8,000 

1.000 

.01 

6.500 

.84* 
.37 
.40 
.44 

w 

.51 
.56 
.61 

7.000 

7,500 
R,000 
1,000 
8,500 
9.000 
0,500 

.021 

,          10,000 

1            1,000 

.07 

10,500 

.68 

.77 

.88 

1.00 

11.000 

11.500 

1          12,000 

1,000 

.24 

1          12,360 

1 

Sudden  fracture.  Coarse  splintering  on  tension  side;  fibers  crushed 
at  middle  bearing. 

Indentation  at  middle  bearing,  '^09. 

Indentation  at  eud  bearings,  ''.01. 

Note. — Specimens  Nos.  4380  to  4389,  inclusive,  were  from  the  same 
stick;  the  original  dimensions  oC  which  were  lO''  x  10"  by  48"  long. 
Stick  marked  "White  Laurel." 
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No.  4390. 
(Marked  "White  Laurel.^) 


Total  length,  48''.03. 
Specific  gravity,  .664. 
Rings  per  inch,  20. 


sTes 


LoadJi  ap- 
plied. 

DefleotUnw. 

Deflection 
•eta. 

1 
Bemarks. 

5M 
1,000 
1^540 
2,000 
1,000 
2,fi00 
8,000 
8,600 
4,000 
1,000 
4.500 
5,000 
5,500 
6,000 
1.000 
0,500 
7,000 
7,500 
8.000 
1,000 
8,500 
9,000 
9,500 
10,000 
1,000 
10,500 
11,000 

.02 
.04 

.064 
.09 

liUk. 

t 

1 

1 

TTltimate  atrength,  S  s  13. 990. 

6." 

.11 
.14 
.164 
.19 

.004* 

.214 
.24 
.27 
.30 

.014 

.38 
.414 

.03 

.45** 

.52 
.56 

.06 

.60 
.644 

Sadden  fracture^    Square  break  at  one  corner  of  tension  side,  ex- 
tending to  the  neutral  axis;  one  corner  of  tension  side  did  not  fracture. 
Indentation  at  middle  bearing,  '^01. 
Indentation  at  end  bearings,  "SS\\. 


\ 
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No.  4391. 
(Marked  ^  white  laurel.'') 


Total  length,  4d''.00. 

Specific  gravity,  .656. 

Bings  per  inch,  16. 

%"  Imot  at  comer  of  tension  side  opposite  middle  bearing. 


Loftdcap- 
pUed. 

Defleotiont. 

DeAtotton 
•eta. 

Semiffks. 

PwMda, 
500 

1.000 
1,600 
2,000 
1,000 
2,500 
8,000 
8,600 
4,000 
1,000 
i,600 
5,000 
5,500 
*  0,000 
1,000 
0,500 
7,000 
7,600 

Inth. 
.02 
.05 
.08 
.104 

Inch, 

SUght  onoklsig  at  knot  on  teiiiioii  aide, 
intiinftte  atNBCth,  B = 9,0ttL 

0. 

.131 
.10 
.10 
.22 

.01 

.26 

.271 

.81 

.84* 

w* 

.871 

.42 

.08 

Fractured  at  the  %"  knot  on  tension  side. 
Indentation  at  middle  and  end  bearings,  '^01. 
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No.  43^. 

(Marked  <<  white  laurel.") 


i 


Total  lengthy  48'MO. 

Spedflc  gravity,  .664. 

Bings  per  inch,  12. 

§^'  £iot  4f'  from  middle  on  tension  side. 


Loads  ap> 
pUed. 

Defleotiona. 

DaflMtion 
Mte. 

Pound, 
500 

1,000 
1,600 
2,000 
1,000 
2,500 
8,000 
8,500 
4,000 
1,000 
4,600 
6,000 
6.600 

e.000 

1,000 

e.400 
e.500 

e.660 

JnA, 
.08 
.06 

.»! 
.18 

Inch, 

Split  At  knot  aad  along  graJn,  ledmo- 
ing  the  effaotiTe  deptk  of  tlia.baam 
to  abont  Vt*  ftt  the  middle^ 

Ultimate  strenfth,  B  =s  8.488. 

.001 

•J? 
.20 

.24 

.27 

.02 

.801 
.84 
.88 
.42 

.«! 

.92 

Indentation  at  bearings,  middle,  '^01;  ends,  '^01}• 
at  the  knot  on  tension  side. 
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No.  4393. 

(Marked  <<  white  laurel.'') 


Xf^r 


Total  lengthy  48^03. 
Specific  gravity,  .653. 
Rings  per  inch,  14. 


Loads  »p> 
pUed. 

D«flMiloiw. 

Deflection 
seU. 

Benuurka. 

600 

1,000 

1,600 

2,000 

1,000 

2,600 

8,000 

8,600 

4,000 

1,000 

4.600 

6.000 

6.600 

8.000 

1,000 

0,600 

7,000 

7,600 

8,000 

1,000 

8,600 

0,000 

0,600 

10,000 

1,000 

10,600 

11,000 

U,600 

12,000 

1,000 

12,600 

18,000 

18,100 

18,600 

14,000 

14,600 

Jim*. 
.02 

.07 
.00 

Intk. 

Splintered  at  corner  tension  side. 

Splintered  on  tension  side,  across  Ikoe. 
intimate  strength,  B = 18, 440. 

.0 

.16 
.18 

".ooi 

.21 

:^ 

.28 

.001 

.86 
.89 

.02 

.42 
.46 
.40 
.62 

.04 

.66 

.60 

.081 

:2* 

.06 
1.10 

Ooarse  splintering  fractare  on  the  tension  side;  split  along  the  neutral 
axis ;  fibers  crushed  at  middle  bearing. 
Indentation  at  bearings,  middle  'MO ;  ends,  '^02• 
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No.  4394. 

(Marked  "  yellow  laurel.'') 


Total  length.  48''.03. 
Specific  gravity,  ''.623. 
per  inch,  15. 


Loads  ap- 
plied. 

DoAeetioiis. 

Deflection 
seta. 

Remarlrii. 

Powndt. 
500 

1            If  000 

Jim*. 

:S» 

.071 
.10 

IndL 

• 

Xntimato  strength,  Bai  16. 060. 

1,500 

'           2.000 

1,000 
2.500 
3,000 
3,500 
4.000 
1.000 
4.500 
6.000 
6.500 
0.000 
1,000 

e.500 

7.000 
7.500 
8,000 
1,000 
8,500 
9,000 

.001 

.121 
.16 
.18 
.21 

.001 

.24 
.26 

•2* 

.82 

.01 

.35 
.38 
.41 
.44 

.«! 

.47i 
.51 

0. 500      1               .  S5 

10.000 
1,000 
10,500 
11.000 
11,500 
11,000 

.50 

.06 

.64 

.77 

Fractured  suddenly;  coarse  splintering  on  tension  side;  fibers  crashed 
at  middle  bearing. 

Indentation  at  bearings,  middle,  "M ;  ends,  ".03  and  ".02. 
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No.  4395. 


(Marked  ^*  yellow  laurel.") 


jTsr 


Total  len^h,  48".03. 
Specific  gravity,  .625. 
Rings  per  inch,  15. 


Loads  »p> 
pUed. 

DefleotknM. 

DefleoUon 
Mto. 

Bemarlu. 

Poundt. 
500 
1,000 
1.500 
2,000 
1,000 
2,500 
3.000 
3,500 
4,000 

tooo 

4,500 
6,000 
5,500 
8,000 
1,000 
6.500 
7,000 
7,500 
8,000 
1,000 
8,500 
9,000 
9,500 

10,000 
1,000 

10,480 

Inch, 
.02 
.06 
.07 
.091 

Iiuh, 

XntiBiAte  Btrangth,  B  -■  IB.  989 

—.01 

.12 

.15 

.17* 

.20 

0. 

.28 

f 

.32 

.41 
.44 

.01 

.02 

.49 
.52* 
.57 
.621 

.081 

Fraotared  saddenly.    SUort,  brittle  firacture  on  the  tension  side. 
Indentation  at  bearings,  middle,  '^04;  ends,  '^01}• 
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No.  4396. 
(Marked  "  yellow  laurel.'') 


Total  length,  48''.03. 
Specific  gravity,  .617, 
Sings  per  inch,  17. 


Loads  »p- 
pU«d. 

D«flectioiit. 

Defleotioii 
seto. 

Benutfks. 

Powiidt. 
500 

1.000 
1,500 
2.000 
1,000 
2,500 
3,000 
3,500 
4.000 
1,000 
4,500 
6.000 
6.500 
8.000 
1,000 
8,500 
7.000 
7,500 
8,000 
1,000 
8,500 
9,000 
9,500 

10,000 
1,000 

10,100 

Imeh, 
.08 
.05 
.08 
.12 

Indk. 

mti]9»te  itrength,  B  B  12.810. 

.01 

.ii 

.02'"' 

.27 
.30 
.824 
.38 

.02i 

."» 

.421 

.48 

.49 

.08 

.63 
.58 
.80 
.86 

.06 

Fractured  suddenly.    Coarse,^  splintering,  oblique  fracture,  beginning 
at  comer  of  tension  side. 

Indentation  at  bearings,  middle,  '^01 ;  ends,  '^01^. 

No.  4397. 
(Marked  ^^  yellow  laurel.") 


Total  length,  48".03. 
Specific  gravity,  .698. 
Bings  per  inch,  17. 


^ 
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1-^1-  ;  Drttoett«». 

1 

DeflectkMi 
Mta. 

Pounds. 
500 

1,000 
1,500 
2,000 
1,000 
2.500 
8,000 
8,500 
4,000 
1,000 
4,500 
5,000 
6,500 
6,000 
1,000 
6.500 
7,000 
7,500 
8,000 
1,000 
8,500 
0.000 
0,500 
0,000 

Imeh, 
.02* 

.06 
.10» 

IfUk. 

nitiiiiAte  •trangth,  B  =  12.680. 

0. 

.14 

.20 
.28 

.01* 

.26 
.28 

.01* 

.80 
.48 

.47 
.50 

.041 

at 

.65 

Fractured  suddenly.    Short  brittle  fracture,  beginning  5^'  from 
die  on  tension  side,  extending  obliquely  S"  deep. 
Indentation  at  bearings,  middle  "Mij  end  '^01^. 


TENSILE  TESTS. 


Form  of  speoUiMnM, 


© 


^    4: 


Number 

OftMt 

Mark  on  epeoi- 

01011. 

DiAine- 
ter. 

1 
i 

Section- 
al area.  1 

Tensile  strength. 

Description  of  fraot- 
are. 

Total 
pounds. 

Ponnds 

per 
square 

inch. 

8012 
8018 
8014 

8015 

8016 
8017 

White  Uard.. 

— do 

— do 

Yellow  iMiral. 

....do  ......... 

Inehss. 
1.00 
LOO 
La2 

L02 

L02 
LOl 

Sq.in. 
.785 
.785 
.817 

.817 

.817 
.801 

15,100 
15,700 
28.000 

14,700 

8,850 
22.800 

10.280 
20,000 
27,660 

17,000 

10,830 
28,460 

Brittle  fibrous. 
Do. 

Long  brittle,  fibrous  40 
per  oent 

Brittle,  cross-grained 
40  per  cent  sheared. 

Square  brittle. 

Irregular  brittle,  tak- 
ing    place    where 
specimen  was  about 
1^15  diameter. 

n 


uh 
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17. 

TESTS  OF  NORTH  AMERICAN  WOODS. 

The  collection  of  these  specimens  and  their  preparation  for  testing 
was  done  under  the  supervision  of  Prof.  C.  S.  Sargent,  in  charge  of 
the  forestry  division  of  the  Tenth  Census. 

The  specimens  were  taken  from  the  trunks  of  the  trees,  none  of  whieh 
had  been  cut  within  two  years  of  the  time  of  testing.  In  the  mean  time, 
the  test  pieces  had  been  seasoning  in  a  dry  cool  building,  dressed  to 
nearly  or  quite  the  finished  sizes.    The  standard  size  being  V'.5W  x 

1".575  by  about  43".3  long. 
Gach  stick  had  marked  upon  its  end  a  distinguishing  number ;  all 

specimens  from  the  same  tree  having  the  same  number. 
Referring  to  these  numbers,  data  furnished  by  Professor  Sargent 

S^ve  the  botanical  and  common  names  of  the  wood,  the  locality  and 

^il  in  which  it  was  grown,  and,  when  known,  the  diameter  of  the  tree, 

^d  proportions  of  heart  and  sapwood. 

TRANSVERSE  TESTS. 

[Description  of,  and  details  of  results,  in  table  1.] 
Sticks  supported  at  the  ends  and  loaded  at  the  middle. 

r>  Size  of  specimenB. 

^''eadth,  1".675. 

P^Pth,  l'^575. 

^-^i^gth  between  end  supports,  39".37. 

.  -^-^e  end  bearings  rested  against  the  weighing  platform  of  the  test- 
^"fj^achine. 

facft^^*^^^  was  done  by  means  of  a  plunger,  which  had  a  semicircular 
^  of.J"  radius  extending  across  the  width  of  the  specimen. 

*^^  plunger  was  secured  to  the  piston  of  the  hydraulic  straining 

^bile  being  tested  the  sticks  were  in  a  vertical  position. 
» ij^^ds  were  applied  in  increments  of  110  pounds  or  111  pounds  each. 
^^^r  441  pounds  had  been  sustained,  the  load  was  entirely  removed, 
fm    ^^®  ®®^  determined.    Then  followed  the  regular  increments  of  load 
^^  441  pounds  till  fracture  occurred. 

-Meflections  were  measured  by  the  movement  of  a  straight-edge  in 
^T^tact  with  the  tension  side  of  tlie  specimen  at  the  middle.  The 
^?^ight-edge  was  moved  by  the  specimen  over  a  graduated  beam,  where 

Reflections  were  directly  read  oflF. 
^.  ,When  more  than  one  stick  from  a  tree  was  tested,  or  when  the  same 
^^^ok  was  tested  in  other  directions  than  transversely,  one  of  the  first 
^  ^  letters  of  the  alphabet  is  used  in  connection  with  distinguishing 

^^ber  of  the  specimen. 
J    4^hirty  larger  specimens  were  tested  and  are  recorded  after  the  tabu- 
^Mon  of  the  above  sticks.    These  were  3".15  in  breadth  by  3'M6  in 
jj^pth,  with  the  end  bearings  39''.37  apart,  as  before.     The  middle 
^*Unger  had  a  face  1"  wide,  with  the  corners  rounded  to  about  y  radius. 

The  specific  gravities  were  computed  from  weights  and  measurements 
^  the  sticks  taken  b^'  Mr.  S.  P.  Sharpies,  special  agent  Tenth  Census. 
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The  yearly  rings  of  growth  were  coanted  when  practicable  and  tlz^e 
average  nnmber  per  inch  recorded.  In  some  specimens  the  rin^s  wei-e 
not  sufficiently  well  defined  to  admit  of  a  correct  count. 

In  the  column  headed  "direction  of  loading^  are  end  views  showi  mag 
the  rings;  the  arrow  indicating  the  direction  with  reference  to  the  rim^  ^ 
in  which  the  loads  were  applied. 

In  a  number  of  cases  the  deflection  sustained  by  the  specimen  at  t^^e 

time  of  reaching  the  highest  load  is  given  in  the  column  headed  "  ina^»:i- 

imum  deflection." 

3  P"    1 
The  modulus  of  rupture  (B)  was  computed  by  the  formula  E=^Pj — ^. 

Where 

P  ssload  in  pounds  applied  at  the  middle. 

1  =  length  between  end  supports  in  inches. 

b  =  breadth  in  inches. 

d  =  depth  in  inches. 

The  fractures  are  described  by  stating,  flrst,  the  effect  of  the  test  on 
the  stick  at  the  tension  side,  then  the  effect  on  the  compression  sicie^ 
followed  by  other  remarks  upon  such  features  as  were  observed. 

The  average  time  of  making  a  test  was  eight  minutes. 

In  a  few  instances  only  did  the  sticks  recover  their  original  position 
after  the  load  of  441  pounds — a  slight  permanent  set  being  generally  re- 
corded. This  may  have  been  due  to  the  end  b^urings  seating  themselves 
slightly  into  the  wood.  In  other  cases  the  sets  were  temporary,  and 
would  have  in  part,  if  not  altogether,  disappeared  in  time. 

The  sets  were  taken  soon  as  the  loads  had  been  released.  Owing  to 
the  sluggish  recovery  of  the  wood  it  did  not  at  first  return  to  its  fall 
amount,  the  fibers  requiring  more  time  than  was  allowed  them  in  which 
to  complete  the  rearrangement. 

During  this  series  of  tests  there  were  frequent  illustrations  of  the  want 
of  homogeneity  in  the  specimens.  Some  specimens  were  apparently 
seriously  splintered  on  the  tension  side  before  reaching  the  maximum 
load.  The  load  which  they  sustained  gradually  increasing,  notwith- 
standing the  fractures  which  had  taken  place.  In  other  cases  the 
starting  of  the  fractures  would  be  accompanied  by  a  sudden  inoriease  of 
deflection,  after  which  the  deflections  would  proceed  uniformly  as  the 
loads  increased.  An  extreme  ca«e  of  this  kind  is  found  in  specimen 
2356  (Osage  Orange),  which  fractured  on  the  tension  side  about  15  per 
cent,  of  the  fibers  of  total  cross-section,  notwithstandiug  which  the 
specimen  still  sustained  within  32  pounds  its  maximum,  load. 

The  behavior  of  certain  sticks  under  transverse  stress  shows  a  spiral 
movement  similar  to  that  observed  in  full-sized  mill-posts  tested,  by 
compression  parallel  to  the  grain — the  spiral  movement  about  their 
axes  taking  place  while  under  stress.  Transverse  specimens  were  ob- 
served which  at  first  took  good  bearings,  but  as  the  test  proceeded  be* 
gan  to  twist,  concentrating  the  load  at  the  corners  of  the  stick,  the 
twist  amounting  in  some  cases  to  five  degrees  in  a  length  of  39^^37. 

Specimens  that  were  badly  warped  in  seasoning  before  the  test,  gave 
lower  results  than  other  specimens  from  the  same  tree.  These  facts, 
taken  in  connection  with  the  variations  in  strength  developed  by  sound 
specimens  alike  in  appearance,  cut  from  the  same  tree,  show  the  de- 
cided lack  of  uniformity  in  str«3ngth  of  timber.  What  is  conspicuoos  in 
a  small  specimen  is,  of  course,  exaggerated  in  a  larger  one. 

It  was  the  purpose  to  test  the  specimens  as  nearly  alike  as  possible, 
in  order  to  obtain  comparable  results.  Allowing  more  time  for  each 
test,  lower  results  would  have  been  found.    Several  specimens  which 
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loaded  with  441  poands,  and  the  set  determined  fractared  be- 
ing that  load  upon  its  second  application, 
es  on  the  compression  side  of  some  sticks  were  found  resem- 
ppearance  the  lines  produced  on  surfaces  of  iron  and  steel 
nsion.  With  iron  and  steel  tensile  pieces  diagonal  lines  of 
;  off  after  the  elastic  limit  has  been  passed;  frequently  these 
ines  of  scale  will  form,  running  in  different  directions,  often  in- 
.  The  intersecting  ('*  Cooper")  lines  of  failure  by  crushing 
rved  on  the  surfaces  of  a  number  of  the  wood  specimens. 
3ks  1''.575  X  1^^575  when  straight  grained,  sound  and  free 
)  knots,  generally  failed  by  crushing  at  the  middle  on  the  com- 
ide,  splintering  on  the  tension  side  if  tough,  or  separating  the 
h  a  square  or  irregular  fracture  if  brittle,  at  the  same  time 
>arallel  to  the  grain  at  or  near  the  neutral  axis, 
fractions  of  the  3^M5  by  3^M5  sticks  oocunM  by  shearing 
neutral  axis  from  the  middle  to  the  end  of  the  specimen. 
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Tabuc  1.— TRANSVEBSE  TESTS. 


i 


8 

M 


I 


00 


a4«a 


3406 


8Ma 


S546 


24to 


34tt 


201 


261i 


534a 


5346 


1178a 


11786 


533a 


5326 


265, 


2Ms 


260i 


260i 


.7051 


.7008 


6000 


.4750 


4862 


4564 


5852 


.4318 


.4625 


.5807 


.5579 


.4170 


.6051 


.5688 


.5103 


I 


17 


15 


10 


12 


12 


10 


20 


10 


8 


12 


11 


a 


o 

g 


11 


DBTLIOnOlIB  fOB  LOAM  Of  POUSDS  OF— 


UO 


In. 


.181 


.217 


.197 


.167 


.218 


205 


244 


264 


.181 


.173 


.217 


.103 


.161 


.154 


240 


287 


.205 


.217 


In. 


.402 


.458 


.413 


.417 


594 


.532 


.354 


.445 


.878 


.854 


.307 


.472 


.571 


.394 


.421 


881 


In, 


680 


.658 


680 


.571 


848 


.827 


.671 


.539 


.681 


.596 


.543 


.457 


.764 


.906 


.567 


.646 


441 


In. 


896 


921 


854 


045 


.787 


.945 


1.850 


1.252 


.787 


.756 


L028 


.756 


L218 


L370 


.772 


.972 


In. 


.079 


.001 


.075 


189 


.184 


.089 


.028 


.079 


.055 


.039 


.012 


.177 


;167 


.039 


079 


441 


In. 


551 


945 


.787 


•  I^Sft 


1.406 


L299 


.787 


.756 


LOOS 


.906 


.768 


L276 


L425 


.787 


1.004 


In. 


L201 


L228 


L181 


L240 


L134 


L827 


L068 


1.024 


1.276 


.819 


2.596 


L035 


1.449 


061 


772 


In, 


1.556 


1.505 


1,782 


&000 


L8U 


In. 


XISO 


La78 


&126 


L122 


LS75i 


1.465 
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Table  1.— TRANSVERSE  TESTS. 


DBTLICTTOXB  FOR   LOAD0  VS 

pouNM  or— 

§ 

ULTIMATE 
mnUBMOTH. 

^ 

88S 

092 

llOS 

121S 

1S28 

1 

1 

• 

DeMriplion  of  fraoture. 

J». 

In, 

In. 

In, 

In. 

/». 

772 
718 
708 
e76 
861 
626 
640 
488 
675 
700 
580 
600 
480 
825 
520 
576 
760 
567 

11.760 

iao5o 
ia8oo 

10.200 

10.080 

0.530 

a280 

7.440 

10.200 

12.050 

&080 

0.150 

7.320 

12.580 

7.030 

a  780 

11.500 

a640 

Long,  oblique. 

Frsctare  stftitod  teniion  tide. 

5  Short  break*  tplit  along  grain.    Fibers 
(     cruehed. 

(  Short  break,  split  along  grain     Craoks 
IVom  middle  to  ends  along  neatral  axi*. 

•  Fine.  apUnterinff.    Fibert  cm*hed. 

' 

Do. 

•  •••••  • 

I>0. 

Splintering.    Slight  oruahing. 

Broke  at  knot,  middle  of  stick. 

•  •  •  •  *  tf  * 

Long,  splintering.    Fibers  omshed. 

Short,  britUe. 

• 

Long,  obliqne. 

Broke  at  knot.    Cross-grained. 

• 

Fine,  splintering.    Fibers  omshed. 

Do. 

■ 

•••• • • • 

(Splintering   fhmtore.     Broke  at  small 
>     knots. 

(  Fine,  snlintering.    Fibers  crashed.    Sap- 
Obliqne.    Croos-giained. 

. 

S.  Ex.  5 16 
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Table  1.— TRANSVERSE  TESTS— Continued. 


1 

1 

8 

•S 

m 

• 

1 

Gb 

1 

886 

.4174 

1281a 

.4700 

12816 

.4911 

12810 

.4019 

1232a 

.4881 

1282b 

.4511 

1282e 

.4050 

1230a 

.4014 

12806 

.4097 

1230e 

.4891 

1287 

.4887 

1288 

.4401 

818a 

.4800 

£185 


211a 


:i*5 


33-J 


479a 


.4809 


.8034 


.8675 


.4828 


.6706 


I 

I 

& 


20 


I 

t 

O 
I 

5 


20 


18 


10 


26 


12 


18 


10 


19 


10 


I 

1 


VEWiMcncaxs  iob  xx>am  nr  rouima  of— 


110 

220 

881 

In. 

In, 

In, 

.815 

.080 

1.084 

.187 

.894 

.691 

.209 

.883 

.607 

.197 

.402 

.808 

.280 

.468 

.709 

.197 

.874 

.661 

.213 

.417 

.018 

.280 

.401 

.080 

.220 

.488 

.080 

441 


In. 


.811 


.787 


.811 


.760 


.840 


800 


.217 

.468 

.224 

.458 

.197 

.894 

.m 

.827 

.in 

.800 

.438 

.9(6 

.632 

1.220 

.270 

.682 

.864 

.748 

1 

1.047 


.077     L008 


.874 


.001 


.787 


.472 


.850 


L220 


In. 


020 


.020 


.020 


020 


.024 


.065 


.079 


098 


.050 


.010 


.028 


51.220? 


1. 


.114 


.894 


441 


In. 


.816 


.807 


.811 


651 


In. 


L108 


1.010 


LOOS 


.704 


LOOO 


.800     L181 


L240 


.925     L299 


L003 


L102 


005 


795 


LOU 


2.181 


L344 


.905 


L184 


8.701 


081 


772 


In. 


In. 


L484 


1  840 


L484 


L417 


L3a9 
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Tabls  1.— transverse  TESTS— Continaed. 


onrLBcnQMB  fob  u>ad0  di 
POUVU0  or— 

1 
1 

i 
> 

ITLTWATB 
aTKBXGTH. 

88S 

MS 

» 

mi 

ISO 

• 

1 
1. 

1 

e 
SB 

1  = 

DeMsriptio&  of  fraetare. 

Mm, 

In, 

In. 

In. 

In. 

In. 

440 

flee 

772 
70t 
480 
660 
660 
683 
606 
848 
880 
866 
710 
685 
204 
372 
640 
860 

6.710 

10.643 

11.786 

10,810 

6.860 

10.870 

81480 

9.940 

9.240 

&860 

&S00 

9.120 

10.680 

9.660 

4.460 

4.180 

&230 

9.000 

Short,  brittle. 

xooe 

(In«giil»r«   lirittle,   V'.2    deep.    Creeks 
{     aloag  ffralB  12"  ia  leaffth. 

(Brittle,  ipliiitertag.    Split  along  gnim 
I     16".    Slight  enishiag. 

5  Short   brittle,   1".2  deep.    SpUt  along 
\     gninlV.    Fibefe  cruahed. 

C  Square,  britUe,  breaking  at  knot  middle 
(    of  stick. 

Long,  ajriUntering.    Fibers  emshed. 

L876 

(  Splintered  in  vioinity  of  knot)  8"  from 
I     middle.    Jlbers  orasbed. 

• 

(  Hhort  brittle,  ".4  deep.    Fiben  omshed. 
I     Split  along  neutral  axis. 

(  Obliqae,  splintering,  18"  long,  separating 
I     stick. 

$  Long,  obliqtie,  beginning  at  oomer.    Fl> 
i     bers  cmsned. 

<  Square,  brittle,  separating  stick  at  mid- 
\    die.    Open  porous  wood. 

* 

Short,  brittle,  1^'  deep.    Fiben  crashed. 

«*•••• • 

8"  Ihmi  middle. 
Da 

Brittle,  split  along  grain.    Worm  eaten. 

:  Brittle,  obliqne,  split  along  grain.    Worm 
eaten. 

(Brittle,  splintering,  fiplit  along  neutral 
<    axis    Season  etacks  entire  length  of 
(    stick.    Crora^  rained. 

• 

Short  break.   Fibers  crushed. 

• ••• «• • 

••••••  • 
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Table  l.—TRANSYERSE  TESTS— Contioved. 


i 

8 


4706 


1181a 


11816 


2866 


414a 


4146 


2a 


lOSto 


10896 


252a 


2526 


816a 


745a 


7456 


285i 


285i 


285i 


I 


CO 


8794 


1. 


1.0687 


.4848 


.4729 


.5470 


.4601 


.4492 


.4887 


,4687 


.4517 


.4702 


.4555 


4016 


8942 


I 


About  50 


.4o 


12 


12 


10 


10 


15 


11 


11 


I 


m 


W 


DBPLICnORS  fOB  LOADS  IV  rOCVDS 


110 


In, 


.m 


.177 


244 


217 


276 


287 


.197 


.185 


.217 


.228 


.276 


In, 


.787 


854 


.604 


.417 


.600 


.492 


.528 


.602 


894 


.874 


.488 


.461 


.488 


.682 


.472 


881 


In. 


1. 


.492 


.787 


.642 


,768 


.878 


1.089 


660 


.551 


.681 


.728 


.740 


.969 


.799 


.528 


441 


In. 


2.028 


.728 


1. 


1.160 


925 


L068 


1. 


L850 


1. 


.764 


LC87 


1.126 


1.122 


1.220 


1.165 


In, 


.894 


.118 


.047 


.079 


.157 


.157 


.512 


067 


,089 


.188 


.188 


.US 


.188 


188 


441 


851 


In. 


In. 


X188     8.268 


.768 


.791 


L289 


1.181 


LllO 


1. 


L417 


L004 


.780 


L161 


L205 


L185 


L828 


1.282 


1.575 


1. 


1.457 


L457 


L020 


In. 


1.229 


1.162 


772 


In. 


1.70 


2.284 


LS19 


L889 
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Table  1.— TRANSVERSE  TESTS— Continaed. 


vmwiMcnon  worn  loads  or 
rouxM  or— 


Zm.   f     Xi». 


UOl 


In, 


121S 


In, 


In. 


I 

I 

e 

0 

B 


In. 


VVnUATR 

sTumaTH. 


1 

o 
H 


6S1 


8M 


]«0M 


470 


•40 


728 


085 


S86 


620 


441 


768 


405 


535 


515 


880 


486 


510 


9  0. 

•ge 


a4oo 


12.880 


10L47O 


7.170 


ft  750 


ILIOO 


10.440 


a  180 


7.980 


8.720 


&840 


11.580 


7.550 


&180 


7.850 


5.700 


7.550 


7.780 


DenoripUon  of  fhMstare. 


Short  break. 


C  Obliqne,  mggpd,  eroM-p«iiied  and  onrly; 
I    Imp- 


Da 


ObUqne,  broke  »t  knot  4"  from  middle. 


Fine,  ipliaterfag.    Fibers  omthed. 


Do. 


SpUnteriag  one  eomer.   Fiben  cnuhed. 


i  Short,     eplinteriog.      Fibers    oroshed. 
I     Opened  ersok  ekmg  grain. 

(  Short,  breek.    Fibers  omshed.    Opened 
I     cracks  along  grain. 

(  Short,  brittle.    Fibers  crashed.    Opened 
I     cracks  along  grain. 


Fine,  splintering.    Fibers  crashed. 


Do. 


Do. 


(Short,  splintfiring.      Fibers  crashed  at 
{     middle,  and  Z"  from  middle  at  knots. 


Splintering.    Fibers  omshed. 


Short,  square  break. 


Do. 


Short,  square  break.  Fibers  crashed. 
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Table  1.— TRANSVERSE  TESTS--ContiQiiad. 


8 


I 


1 


UlSa 


4t76 


1138 


7Ua 


7356 


lOeta 


li4lki 


U406 


4B7a 


4876 


482a 


475a 


4756 


452a 


,4750 


•8 
a 

i 


'S 


15 


.8518 


1.1428 


1.1681 


.5887 


6544 


•  9546 


•  4568 


.4104 


LU38 


LI278 


8884 


C   Slow 
(growth. 


5    Slow 
)growtk. 


.do 


.do 


C   Slow 
( growth. 


...do ... 


n 


PBrLBCnOXB  fOB  LOADS  D  POUKDa 


U8 


i». 


.177 


187 


.854 


,218 


224 


.287 


291 


.218 


.181 


.481 


.185 


.197 


•  197 


/«. 


354 


782 


.472 


.421 


661 


669 


In. 


.709 


441 


In. 


.748 


818 


,472 


417 


.854 


.354 


.709 


.810 


.709 


.819 


.694 


575 


835 


L240 


1.004 


isoe 


.945 


L043 


854 


.709 


.709 


In, 


.947 


.118 


.091 


.051 


.167 


,079 


.012 


.012 


441 


In, 


.768 


L012 


1.272 


854 


1.188 


.717 


.717 


In. 


L824 


1.142 


Loerr 


L718 


1.417 


L220 


L102 


894 


,906 


L083 


772 


In. 


1.666 


L814 


In. 


2L779 


2.984 


1.685 


1.188 


1.091 


1.200 


L307 


1.686 
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Tablk  1.— transverse  TESTS-<:ontinaed. 


DBFLBCnOVS  FOR  L0AD6  IN 
POUnw  OP— 


lA. 


In. 


1.929 


1108 


In. 


1.808 


1.486 


1.823 


1.782 


2.087 


2.008 


1218 


In, 


2.402 


1828 


In, 


g 


8 


In. 


ULTIMATE 
BTBBMOTH. 


I 


881 


871 


408 


680 


580 


712 


441 


771 


848 


981 


510 


178 


188 


1«170 


842 


II 
It 


Deaorlptioii  of  frsotare. 


10.080    Short  breftk.    Fibers  eroahed. 


10. 


8.100 


8.000 


13.570 


8.080 


10.160 


10.880 


8.720 


U.780 


8.880 


&4^0 


7.780 


2.^ 


L800 


17.800 


18.800 


12.840 


Do. 


ObUqne.   CroM-gndaed  and  ooily. 


OUiqao.    CroM-graioed.    1  sap. 


ObUqne.    CroM-ffralned.    |  sap. 


Short,  brittle.  Opened  oraoksaloiig  grain. 


(  Short,  brittle.  Opened  oraoka  along  grain. 
(     Fibers  omahea. 


Short,  brittle.  Opened  craoka  along  grain. 


Brittle,  obliqae.    Croaa-grained. 


(  Broke  into  three  pieces ;  long,  triangular 
piece  .splitting  off  compreaaion  aide. 
Croae-graiued. 


ObUqne.    Croaa-grained. 


Short,  brittle.    Slight  cniahlng  of  ilbevs. 


SpUt  along  grain  from  end  to  middle. 


Square,  brittle.    Badly  worm-eaten. 


Square,  brittle,  break. 


Long,  splintering. 


Opened  eraok  along  grain  half  length  of 
stick. 


(Square,  brittle,  break.    Opened  obUque 
{     cracks  along  grain. 
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8 
t 


i 


i52| 


280a 


MOb 


4Ma 


4846 


B41 


838a 


888b 


454a 


400a 


4006 


808a 


1004 


908a 


1188 


207a 


2976 


437 


.8221 


i 


82 


.7018 


.8807 


.0010 


.0702 


L2012 


L8545 


L8480 


.6060 


.6042 


.8721 


4058 


.4002 


.4070 


9 


^ 


10 


{ 


Slow 
fcrowth. 


80 


<    Slow 
\  growth. 


10 


18 


20 


C    Slow 
i  growth. 


,..do  •••< 


DBrLBcnom  roB  loads  nr  rouxoa  of— 


UO 


In, 


.173 


205 


272 


.815 


.270 


.413 


.270 


.107 


.101 


230 


In, 


.385 


.018 


.570 


.571 


.787 


.512 


.472 


.808 


.848 


181       .827 


,286  I    .484 


.208 


.200 


.256 


284 


815 


.560 


.417 


.894 


.548 


.501 


>  009 


881 


In, 


590 


945 


1.024 


.925 


.787 
.780 
.532 
.458 
.476 
.709 
.870 
.050. 
.501 
.882 

.945 

f 
1.067 


441 


In, 


.734 


L675 


1.484 


L543 


1.350 


L134 


1.008 


.700 


.010 


L048 


1.280 


filM 

I  ooo 


.772 


1684 


L732 


In, 


.035 


.197 


209 


.217 


.197 


.091 


.098 


.020 


.020 


020 


094 


098 


089 


.020 


.295 


441 


561 


In, 


.732 


L054 


1.535 


LOU 


L429 


1.181 


1.134 


.748 


669 


1.083 


L339 


.900 


.768 


L013 


In. 


.949 


2.284 


2.248 


.906 


.787 


.835 


1.102 


.965 


661 


In, 


L181 


3.327 


L181 


.965 


1.441 


L142 


772 


In. 


L181 


1.358 
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Table  1.— TRANSVERSE  TESTS— Continaed. 


DEJLBCnOXB  FOR  LOADS  n 

IfOUMM  OW—                      * 

m 

S 

1 

a 

0 

1 

ULTIMATB 
VTMKKOTH. 

888 

•02 

1102 

1212 

1228 

4 

•o 
a 

I 

I 

Modolos  of 
niptore. 

Deecription  of  frsoture. 

In. 

In. 

Loeo 

In. 

In. 

In. 

In. 

1,046 
•01 
•80 
661 
626 
206 
640 
460 
T71 

1,000 
640 
488 
684 
706 

1«146 
440 
441 
610 

15. 090 

10.000 

•••10 

8.400 

<SqiuiTe,  brittle  break.     Opened  obliqne 
}     oracks  along  grain. 

(Short,  brittle.     Opened  obliqae  oraeka 
\     along  grain. 

81iort  break. 

• 

(Short,  brittle.     Opened  oblique  oncks 

4.600 

8.230 

•.800 

1L700 

I&IOO 

0.700 

7.440 

8.000 

10.760 

17.400 

•.710 

•.720 

7.870 

1     piece  compreeeion  side. 

5  Broke  at  knots.    Season  crack  at  end  ''.35 
I     wide,  1".26  deep.    Cross-grained. 

Broke  at  knots,  6''  fh>m  middle. 
Obliqne.    Cross-grained. 
Do 

1.827 

LS75 

Long,  obliqae.    Cross-grained. 
Do. 

Broke  at  knot,  splitting  along  grain.    Sapw 

<  Broke  at  knots  into  three  pieoes.    Cross* 
grained.    Half  sap. 

• 

Brittle.    Opened  cracks  along  grain. 

(  Square,  brittle,  ''.6  deep.    Oblioue  cracks 
I     along  gn^,  split  stick  into  Ave  pieces. 

5  Obliqae.    nbem  crushed.    End  bearings 
}     inclented  opposite  comers. 

Do. 

• 

r 

1.606 

L800 

2.244 

• 

^••* ••  *"  " 



•  ••*••  • 

(Broke  at  knot.    Opening  cracks  along 
{     grain. 

1 

1 
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i 

B 

I 

8 


68441 


807a 


a07fr 


888« 


0286 


463« 


4686 


062a 


8626 


1028a 


10286 


1018a 


1014a 


376 


400a 


20Oa 


123Sa 


1 

o 

1 


.6084 


.0227 


.7081 


.7784 


.8242 


.5811 


j.0406 


L0121 


.6466 


.0841 


.4806 


6068 


.6027 


.7001 


.6852 


.6776 


.8881 


7.447 


a 
I 


11 


11 


10 


16 


18 


(    Slow 
{grofrth. 


•  •  aUV    •  •  •  • 


<    Slow 
i  growth. 


. .  do  . . . 


17 


16 


10 


26 


16 


16 


■ 


DIFLBCnOm  ffOB  U>ADB  Ol  FOCIPS  OV— 


116 


/«. 


.376 


.217 


.284 


.168 


.276 


.276 


264 


.807 


,217 


.126 


.U4 


881 


In, 

/». 

.876 

.006 

.861 

.864 

.488 

.864 

.406 

.616 

.472 

.746 

.061 

.866 

.810 

.472 

.878 

.671 

.024 

.827 

.612 

.780 

.407 

.701 

.484 

.764 

.688 

.846 

.682 

.827 

.804 

.661 

.418 

.610 

.964 

.402 

.187 

.806 

441 

0 

441 

In. 

In, 

In. 

L240 

.071 

1.200 

L108 

.001 

L261 

.026 

.060 

.065 

.888 

.036 

.031 

1.142 

.118 

L160 

L260 

.166 

L846 

.060 

.028 

.609 

.748 

.080 

.748 

1.201 

.184 

L260 

LlOl 

.118 

• 

L290 

.064 

.079 

L024 

L142 

.006 

LlOl 

1.201 

.070 

L886 

LlOl 

.079 

L161 

.787 

.026 

.709 

.607 

.061 

.880 

.588 

.012 

.548 

.402 

0 

.408 

5S1 


In. 


L782 


L740 


L457 


L778 


.846 


.945 


T71 


In. 


In, 


L664 


1067 


2.828 


2.964 


L063 


L201 


1.807 


L4S7 


1.664 


1.878 


1.614 


L587 


1. 


L6a4 


1. 


2.062 


L066 


L878 


.646 


1.616 


.717 
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DBFLBCnon  FOB  LOADS  DC 
rOUHIM  OF— 


&5a 


4.9M 


1.7t9 


854 


In, 


2.2«» 


1102 


In, 


12U 


In, 


2.441 


ins 


In. 


1.535 


LOOO 


1.968 


hin 


LS08 


•o 

a 

0 

a 


In. 


ULTIMATB 
■TBBCOTB. 


3 

e 
H 


It 


eio 


845 


771 


•n 


1.185 


870 


771 


788 


1,218 


1,820 


&82D 


0.800 


18.880 


ULMO 


1L780 


18.080 


1&070 


18.040 


0.880 


0.880 


0.910 


9.480 


10. 


11.780 


IhlVk 


0.800 


lasoo 


20.180 


DMcription  of  fraotorew 


Lonfi,  obUqn«. 


Do. 


Do. 


Long,  aplfatoring. 


<Brittl^  spUoterioK.     End  beariogt    in 
{     dented  opposite  oom<^rt. 


Long,  oblique. 


BdUloi  tpUntering  at  knoto. 


Obliqn^ 


{ 


Bqniire  bronk.    Split  gmin  along  nentnl 


Do. 


Bqnaro  brittle.    Split  along  grain. 


Do. 


<  Broke  at  knot.    Oblique  fractures  along 
{     grain.    Season  craoka. 

(Failed  at  knots,  tension  side.    Season 
I     oraoks. 

{Oblique  fracture,  starting  from  comer, 
tension  side.  Bnd  bearings  indented 
opposite  oomers. 

(Oblique  ft«cture.    Oross-grainsd.     End 
I     l>earings  indented  opposite  comers. 


Fine,  splintering. 


(Long,  splintering,  fibers  crushed  inter- 
I     secting  CTooper  lines. 
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• 

8 

1 

• 

fi 

e 

1 

128Sb 

.6066 

1284a 

.7068 

1284ft 

.7106 

1285a 

.7187 

12356 

.7189 

• 

218 

.7241 

274 

.7854 

440 

.6872 

767a 

.6079 

7576 

.6884 

1052a 

.6642 

748a 

.5684 

7486 

.5009 

580a 

.6186 

5806 

.6999 

20 

.7148 

878a 

.6618 

8786 

.7102 

4 

a 

i 


20 


18 


16 


17 


10 


20 


10 


16 


10 


8 


U 


Dl 

110 

220 

In, 

In, 

.102 

.218 

.167 

.ro 

.188 

.290 

.U8 

.244 

.184 

.244 

• 

.185 

.886 

.177 

.815 

.217 

.886 

.224 

.418 

.815 

.550 

.107 

.846 

.217 

.418 

.197 

.864 

.220 

.870 

.107 

.874 

.282 

.445 

.217 

.488 

.248 

.461 

DBFLKCnOVS  ffOK  LOAM  IH  POUXM  OF— 


831 

441 

0 

In, 

In, 

/f». 

.881 

.441 

0 

.402 

.585 

.006 

.894 

.512 

.006 

.878 

.512 

0 

.858 

.480 

0 

.582 

.n7 

.020 

.472 

.010 

.020 

.612 

.683 

.024 

.650 

.006 

.039 

.827 

L181 

.070 

.551 

.748 

.061 

.650 

.025 

.079 

.571 

.787 

.028 

.550 

.768 

.047 

.671 

.748 

.020 

.677 

.965 

.063 

.609 

.045 

.047 

.720 

1.102 

.118 

441 


651 


In. 


.441 


.685 


.612 


.512 


.402 


.709 


.642 


.700 


.045 


.756 


.065 


.807 


.787 


.756 


1.024 


.064 


L118 


In, 


.561 


.654 


.606 


025 


.787 


L200 


1.501 


1.063 


L102 


L878 


L476 


661 


In. 


772 


lit. 


796 


.796 


768 


776 


.748 


1.024 


LlOl 


1.684 


2.126 


L260 


L585 


1.565 


LS98 


L881 


L654 


2.067 


.972 


1.496 


1.467 


2.067 


1.614 


2.284 


2.402 


8.543 
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DBFLBCnOKB  FOB  LOADS  IN 
FOUXD0  OF— 

1 
% 

e 

1 

M 

LXTIKITB 
STBIHOTU. 

882 

092 

1102 

1213 

• 

1823 

% 
1 

1 

Ifodnlnt  of 
ruptore. 

In. 
.906 

In. 
1.181 

L417 

1.200 

L440 

• 
L856 

Z550 

In, 
1.585 

L860 

1.054 

Loeo 

In. 

1.060 

In. 

In. 

1,218 

1,162 

1.208 

1,168 

1.088 

002 

002 

064 

878 

700 

060 

666 

750 

772 

760 

605 

882 

700 

18.500 

1.181 

17.720 

1.001 

ia420 

1.181 

17. 810 

1.087 

15.880 

1.040 

15.180 

1.713 

15.180 

2.047 

14.700 

/ 

18.800 

10.675 

2.165 

14.640 

&610 

11.440 

1L760 

11.500 

10.600. 

13.450 

12.050 

» 

Detcriptlon  of  frsotare. 


Fine,  splintering,  ''.5  deep ;  flben  onuhed. 


\  Short,  brittle.     ".4  deep,  splitting  along 
I     neutral  axis. 


Shdort,  brittle.    ".6  deep,  slight  crushing. 


Short,  brittle.    ".5  deep,  split  along  grain. 


Coarse,  splintering  at  knot& 


Long,  splintering. 


Fine,  splintering. 


Fine,  splintering.    Fibers  crashed. 


Fine,  splintering. 


(  Obliqae  fhiotnre,  starting  at  comer;  ten* 
I     sion  side.    Knot  in  stick. 


Fine,  splintering. 


Oblique.    CnMs-grained. 


Square  break,  split  along  grain.    Fibers 
crushed. 


Short,  brittle.    Fibers  crashed. 


Do. 


10  600'  }  Lonff.  oblique,  beginning  at  knot  6"  from 


Short,  splintering.    Fibers  crushed. 


(Lons,     splintering.     Slight    crushing. 


OM 


\     (Photograph.) 
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i 

g 

1 

i 

b 

o 

1 

09 

1048a 

.8869 

18486 

.8718 

811a 

.4778 

8116 

.4814 

290a 

.4760 

2906 

.4685 

845a 

.5287 

8456 

.5827 

TaOa 

.4888 

7886 

.5068 

487a 

.7967 

4876 

.8106 

405a 

.8206 

4066 

.8148 

lS47a 

.7968 

12476 

.7789 

1818a 

.8088 

18486 

.8468 

I 

t 


11 


10 


14 


U 


11 


18 


8 


«6 

a 


e 

8 

I 

5 


V 

"V 

JUU 


■ 


DOrLBCTlOm  ffOB  LOADS  0  POUXDS  OF— 


110 


/«. 


.217 


.874 


.816 


.209 


.167 


.128 


.118 


.197 


.148 


In. 


.481 


.811 


.717 


881 


In. 


.610 


L280 


L181 


828     L0B6 


.561 


.481 


.874 


.918 


708 


.071 


.472 


.458 


.364 


864 


,482 


441 


Jo. 


848 


1.758 


L864 


1.819 


.827 


L272 


.810 


.814 


.472 


.457 


,854 


In. 


oa 


.218 


.188 


.150 


.080 


.102 


.122 


069 


.012 


006 


.079 


.016 


441 


In. 


.858 


L850 


L782 


1.878 


.885 


filM 

.ooo 


1.819 


L102 


.906 


.906 


.822 


.602 


.472 


.466 


661 


.688 


561 


In. 


1.240 


L102 


2.786 


In. 


LIB4 


L457 


772 


/m. 


1.102 


1.102 


1.718 


L488 


1.201 


L201 


.748 


.748 


.581 


.571 


.819 


.648 


1.478 


1.487 


.925 


.9a 


709 


.701 


LOOi 


.791 


Liao 


L102 


.887 
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EFUCCnOlCS  FOR  LOADS  01 
POUNDB  OF— 


Xn. 


1,378      1.W6 


1.4ff7 


.060      I-IM 


1.000 


1.228 


1.4*7  U.W8 


1.10« 


1.819 


uos 


/«. 


•••••• ' 


L860 


L7S2 


1.866 


L«6 


12JS 


In, 


l.tt6 


2.166 


2.099 


1.678 


1.881 


L887 


1888 


In, 


2.682 


ci 

e 

'8 
a 

0 

i 

M 


/». 


UI.TIMATB 
8TKSK0TH. 


I 

a 


771 


460 


666 


418 


788 


760 


663 


606 


600 


662 


1,280 


1,425 


1.806 


1.274 


1,006 


1,816 


.S5 


Deaoription  of  frActars, 


1L760 


18.450 


7.820 


8.460 


&870 


8.170 


1L260 


U  600 


0.940 


9.070 


&840 


0.940 


19.620 


21.780 


19.900 


19.480 


16.880 


20.060 


C  Lonff,  oblique,  beglnniii};  «t  kiiot  6"  ttmn 
I     middle.    Fibers  crushed. 


<  LoDfr,   obliqne.  splint^iring.    End   beur* 
I     iogs  indented  opposite  corners. 

^  Short,  brittle,  long  trisnirulsr  piece,  split- 
ting out  on  ooniprvsslon  side.    Cross- 


\ 


grained. 


<  Brittle  fhMtnre,  piece  splitting  oif.  Cross- 
i     grained. 


Short,  brittle  nt  knot  middle  of  stick. 


Short,  brittle.    Fibers  crushed. 


(  Shorty  brittle,  opening  cracks  along  grain. 
(     Fibres  cmsh«?a. 


Fine,  splintering.    Fibers  crashed. 


(Short,  brittle.     Split  along  grain  item 
(     middle  to  end.    Fibers  crushed. 


(Short,   brittle.       Split  obliquely  aloBg 
(     grain.    Fibers  crushed. 


Short,  brittle.    Broke  in  two  at  middle* 


Do. 


Long,  splintering. 


Do. 


Splintered  at  comers.    Fibers  omshed. 


Fine,  splintering.    Fibers  cmshed. 


Coarse,  splintering. 


Coane,  splintering  at  comers. 
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Table  L— TRAMSVERSE  TESTS— Continned. 


8 


I 


I 


e 
a 

l 

& 

a 


81te 


81» 


lOSU 


worn 


6506 


<43 


•43S 


.9019 


U 


12 


8 


^1-,    C    Slow 
•"**    {  growth. 


1. 1909   ..  .do  •• 


684«    1.0996 


M4fr 


99ia 


992« 


U9a 


1241a 


1242a 


1243a 


63«a 


9»tb 


Uia     . 


.7852 


.6144 


.9504 


.7143 


.6675 


.0670 


6250 


.6381 


90 


90 


18 


About  80 


16 


10 


13 


15 


16 


10 


0 


DBrLacnom  iob  loads  or  roums  of— 


In.       In. 


196 


191 


197   .970 


291   .861 


.478 


.217 


.201   .974 


449 


178   .880 


.458 


.161   .846 


.157 


.197   .854 


.197   .885 


.165   .815 


.217 


.488 


881 


441 


In. 


.5tt 


.571 


468 


569 


.937 


•  798 


.681 


In. 


In. 


.752   .012 


.748 


.on 


>  669 


612 


.728 


.512 


.551 


.589 


.496 


.508 


646 


.768 


L177 


1.024 


.945 


.650 


796 


906 


.717 


L006 


.724 


.756 


.787 


.661 


.020 


.016 


.065 


.071 


,055 


.043 


089 


.059 


.047 


.118 


.085 


.059 


.055 


.024 


088 


441 


In. 


.748 


.768 


658 


.787 


L220 


1.067 


065 


.807 


964 


786 


L142 


.740 


.787 


.807 


.709 


786 


.925 


IDS  OF— 

561 

061 

772 

In. 

In. 

In. 

.988 

Ll«l 

L496 

.945 

L161 

L664 

.811 

.964 

LX29 

LOU 

L827 

L654 

L819 

LOO 

2.006 

L201 

L142 

L457 

L850 

1.102 

L209 

L654 

........ 

.845 

L220 

L469 

1047 

^  •  V  M  A  ** 

L024 

L476 

•  *••••   • 

L180 

L881 

....... 

L114 

L7S2 

.945 

L220 

L614 

.964 

L299 

L650 

L948 

L565 

1196 

1 
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Table  1.— TRANSVERSE  TEST8--Con tinned. 


I>KFLKCnOHB  FOR  LOAM  Ilf 
POUIIDS  OF— 

1 

■s 

a 

s 

J 

M 

3 

«2 

992 

1102 

1218 

1323 

r78 

Jn. 

In. 

In. 

In. 

Jn. 

• 

38 

1 

• 

1 

< 

• 

»-.-•-• 

rr 

—  ^  ^  • 

' 

-. 

■ 

••••••• 

A 

^ 

m R 

1 

rr 

ULTIMATE 
STRBXGTH. 


»80 


800 


855 


885 


525 


780 


14.940 


12.200 


Description  of  fracture. 


Long,  splintering. 


FaUed  at  knot 


13.040    Obliqae.    Knot*  in  stick. 


13.490 


8.000 


11.890 


635      9. 680 


960     14. 180 


766 


771 


750 


661 


765 


728 


756 


11.660 


1L760 


11. 440 


10.080 


11.670 


( Short  obliqae,  9"  tnm  middle.    Cross 
I     grained. 


i  Short,  irregnlar  break  at  middle.  Cross- 
grained  at  middle.  Wood  season- 
cracked. 

(Fractured  at  knot,  splitting  obliquely 
I     along  grain. 


Long,  splintering. 


(  Fracture  began  at  comer  tension,  side 
{  splittiuff  along  grain.  One  end  bearing 
t    received  on  comer. 

C  Failed  at  knot  6"  from  middle.  Oblique 
t     fracture  extending  across  stick  10". 

i  Oblique  fractures  along  grain.  One  end 
bearing  received  load  on  comer.  One- 
quarter  sap. 

5  Obliqae  frtMstures  beginning  at  comer. 
I     One-half  sap. 


<i  Brittle    fracture,  opening  oblique  frac- 
\     tures  along  grain. 


Coarse,  splintering. 


^1  Mti  \i  Coarse,  splintering,  .''8  deep,  intersecting 
11. 030  j  J     . .  ^;ooper  "  lines  developed. 


11  510    i  ^^°^*  splintering,  ."4  deep.    Slight  crash* 


910  !  13. 880 


865 


84C 


13.040 


Fine,  splintering.    Fibers  crashed. 


Fine,  splintering.    Fibers  crashed. 


19.  RIO  1 5  Pn^tured  along  grain,  beginning  at  knot 
jz.  oiv  ^     where  worm-eaten. 
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8 


8 

I 


76te 


imb 


iTto 


e7» 


iSta 


lOSta 


i 

I 


7828 


.n47 


6705 


.0727 


.6M1 


1091a 


927a 


efOa 


6B0b 


r<58a 


8586 


897a 


509 


480a 


68a 


886 


8190 


.7750 


.7818 


.7814 


.858^ 


.8714 


.5871 


.7753 


8004 


.6915 


I 
I 


13 


8 


10 


8 


10 


1 

i 

a 

S 

** 


3 


12 


^ 

^ 


DBTLBCnOirS  ffOR  LOADS  DT  PODHD0 


110 


In, 


.181 


197 


374 


827 


425 


.296 


.878 


.861 


.238 


2a 


.185 


894 


.201 


.238 


.205 


/«. 


885 


748 


381 


.425 


880 


.748 


582 


.768 


.810 


.481 


.472 


354 


.835 


346 


500 


524 


In. 


.824 


.504 


1.118 


1.000 


1.189 


.787 


1.240 


908 


687 


681 


.551 


1.287 


.512 


.760 


.827 


441 


In. 


728 


L701 


1.888 


L378 


1. 


L118 


1.209 


967 


.985 


.713 


2.020 


.701 


L079 


L138 


In. 


,024 


.118 


286 


068 


.061 


.087 


.084 


.815 


085 


067 


063 


441 


In. 


708 


L811 


L484 


.894 


1.467 


L791 


L181 


L248 


1004 


.782 


2.177 


.708 


1.102 


1.142 


551 


In. 


1004 


1168 


1860 


1402 


1319 


.945 


908 


1457 


1437 


661 


In. 


1142 


1488 


2.888 


1614 


1654 


114S 


1240 


772 


In. 


•*•••• 


1087 
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DBVLBCnOm  ffOR  LOADS  DT 

ifouxM  or— 


U(tt 


In, 


I 


ISIS 


In, 


In, 


9 

8 


i 


In. 


CTLTTMATI 


I 


1,010 


480 


645 


045 


000 


610 


485 


441 


540 


850 


885 


745 


6S0 


005 


610 


061 


I 


15.400 


14.100 


7.820 


&S10 


14.410 


10.620 


0.800 


7.800 


5.020 


&720 


8.230 


12.000 


12.780 


11.860 


7.880 


18.800 


0.300 


10.080 


DMoiipUoii  of  fraotore. 


Long,  tpUnt^riiif . 


Lone  obliqao.    CroM-gniaed. 


Oblique,  frttotsre  tA  knot    Sap. 


Oblique,  fraotore  at  knot. 


(Long,  oblique.      Fibert  aepftrated  mi4 
{     bnekled.    Heei on-crack  on  one  end. 


Long,  obUqoe. 


Long,  obUqne.    Knot  at  middle  of  stick. 


Short,  obllqae  6"  fkt>m  end  bearing  at  knot. 


Long  obliqne.    Croea-grained. 


(Obliqae  5"  long  12^'  from  end.     Croaa- 
I     grained. 


5  Obliqne  fractare  6"  long,  5^'  from  middle 
I     of  stick. 


Broke  at  knot. 


(  Oblique  fracture  9"  long  at  knots  middle 
{     of  stick. 

(  Opened  long,  oblique  fracture,  beginning 
(     4''  from  end  of  sticlt.    Cross-gnuned. 


Brittlcv  oblique.    Cross-grained. 


Long,  splintering. 


(  Fracture  began  at  knot,  tension  side,  fol- 
I     lowing  grain  in  oblique  direction. 


Long,  obliqne. 
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m 


DRPLBCnOKB  FOB  L04DS  TK  POUKDS  OP— 


220 


In. 
.894 

.038 

.458 

.441 

.458 

.438 

.500 

.4M 

.440 

.585 

.571 

.458 

.480 

.465 


331        441 


In. 


.587 


1.024 


e07 


681 


626 


768 


768 


.658 


846 


In. 


.815 


L516 


002 


.972 


.929 


•  866 


1.063 


1.043 


.890 


1.209 


.854  i  L260 


603 


.748 


•  969 


L055 


.658      .906 


.394      .598 


.874 


.418 


.402 


.591 


680 


846 


.827 


.846 


In, 


.020 


.177 


.059 


067 


089 


.024 


059 


059 


.039 


.067 


.063 


039 


.043 


.024 


.051 


.047 


.089 


441 


In, 

.811 


598      .827       .024      .858     1.043 


L084 


L024 


.953 


806 


L102 


1.063 


.906 


1244 


L280 


Ofti. 


1.083 


.945 


.866 


.  866 


886 


551 


In, 
1.063 


1.417 


L437 


1.181 


L102 


1.417 


L389 


1.181 


L718 


1.880 


1.417 


1.181 


1.122 


1.102 


L102 


661         772 


In.    I    In. 


L339  i  1.614 


L516 


L406 


L811 


1.831 


1.732 


2.067 


1. 811     2.  343 


1.505 


1.772 


1.437 


1.772 


1.437 


1.339 


1.850 


2.264 


1.791 


-oycns^ 


^  «  U 


181 : 


^-1.... 


•••.. 





'^•... 


:*•••.. 


V. 


1-'- 
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Table  1.— TRANSVERSE  TESTS -Continued. 


l^KVXXCnOKB  FOB  LOADS  DT 

FOUHM  or— 

im  deflection. 

ULTIMATE 
BTEKMOTH. 

« 

» 

• 

a 

o 

Description  of  fracture. 

882     !'    992 

1102 

1213 

1823 

a 

s. 

1^ 

1 
1 

"5 

In. 

Total 

Z»- 

Jf». 

/». 

In. 

In. 

fl«» 

9^  A91 

8.807 

L105 

17.760 

Fine,  eplintering. 

C  BritUe.  fracture  at  knot*.    Stick  Maaon- 
(     cracked. 

C  Brittle,  fr«ctare  eplittlng  along  grain. 
(     Fibers  crashed. 

# 

441 

6.720 

•  »  •  • 

•  •••••  • 

645 

0.830 

630 

0.610 

:  Brittle,  splintering.     Fibers  crashed  at 
middle  bearing  and  2|"  either  side. 

•  "  "  ~ 

984 

2.874 

1,102 

16.800 

( Brittle.    Cracked  along  grain,  partlyde- 
<     taohing  long  triangalar  fragments.  Half 
(     sap. 

165 

1,080 

15.710 

C  Splintering,  fractare  and  sap  wood,  tension 
side. 

Oblique,  firacture  lO''  long.    Cross-grained. 
Obliqae,  fractare  16^'  long.    Cross-grained. 

_•»»»•• 

772 

11.770 

.  «  >*  * 

772 

1L770 

722 

ILOIO 

Brittle,  splintering. 

605 

9.220 

C  Brittle,    fractare  ranning  across  stick 
\     obliqaelj  in  10".    Fibers  crashed. 

.  •  -  - 

------- 

545 
680 

a  310 
10. 370 

Long,  oblique.    Cross-grained. 

•  •  - 

\  Brittle.    Cracked  along  grain,  detaching 
\     piece  on  tension  side. 

»  «»  * 

•  •  ^  V  *  *  * 

648 
650 
850 
038 
882 

0.880 

9.910 

12.960 

14.300 

13.450 

<  Oblique,  splintering.     End  bearings  in* 
\     dented  opposite  comers. 

Obliqae,  starting  at  comer  tension  side. 

.  •  •  • 

C  Splintering.   Fibers  crashed  at  small  knot 
\     and  neatral  axis  at  middle. 

Splintering  and  brittle. 

Fine,  splintering. 

750 

11.440 

Long,  splintering. 

•  -  •  * 

t       1 
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8 

I 


inb 


687« 


loss 


loeza 


10026 


U68a 


11566 


1087a 


10876 


1088a 


10886 


410a 


607a 


0076 


1006a 


10036 


! 
I 


6244 


.7687 


.8786 


.8481 


9Vn 


.0784 


.7857 


.7227 


.7840 


.7382 


.5726 


6818 


.7125 


6944 


7166 


7767 


7046 


s 

e 

a 
o 


DBrLBCnOlIB  FOB  LOADS  Dl  TOVWM  Ol 


12 


25 


25 


110 


280 


In.        In, 


10 


8 


8 


13 


8 


8 


14 


16 


^ 
^^^ 


.217 


.236 


.276 


.161 


.107 


276 


.256 


.256 


.264 


.378 


.205 


.335 


.236 


.244 


354 


.378 


.256 


.256 


.304 


.500 


.585 


.350 


.386 


.530 


.512 


.512 


.532 


.827 


.610 


.614 


.472 


504 


.660 


.748 


406 


.484 


381 


In, 


.610 


.768 


866 


.582 


.561 


.878 


.787 


846 


.830 


1.310 


060 


1.004 


.720 


.807 


1.102 


1.122 


.787 


.718 


441 


In. 


.810 


L118 


L272 


.724 


728 


1.280 


1.142 


L487 


1.043 


1.585 


1.666 


1.142 


1.024 


In, 


.157 


008 


.024 


.177 


.U8 


.188 


050 


.103 


.107 


.088 


.070 


4^ 


In. 


846 


L114 


1. 


.748 


.748 


L878 


L181 


1.457 


L067 


L614 


L782 


L142 


L043 


661 


Jn. 


L068 


L487 


&874 


.025 


066 


L800 


L406 


X028 


L878 


2.284 


L406 


1.846 


772 


In. 


L878 


In. 


L160 


L260 


2.638 


2.205 


L406 


L476 


3.5tt 


1.850 


l.tSl 
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tmwLMcnom  fob 
rouvDt  or 


lOAim  n 


In, 


2.  087 


ll<tt 


/«. 


2.118 


0 
e 

2 


ULTUATB 
BTBBROTH. 


ms 


/«. 


im 


/f». 


745 


•60 


661 


1«190 


875 


700 


772 


415 


425 


565 


420 


750 


418 


582 


551 


Ml 


IL 


0.010 


&400 


1&150 


IS.  840 


10.675 


1L770 


8.830 


8.070 


8.480 


&020 


8.400 


U.440 


8.370 


&870 


8.400 


10.080 


10.140 


Bwription  of  fr»ct«r». 


Brittle,  frMture  at  knot  middk  of  ttiek. 


C  Obliqae,  frActore  oommeiiciBC  ftt  knot  7^* 
I     ttam  middle.    SeMon-cnefed. 


(  CroM-gniined,  break  started  2"  tnm  mid- 
(     die,  eplitUng  along  grain. 


OlkUqae,  fraotare  15"  long.   Cima  gi  aiiiil 


<  Obliqpe,  ftactare  beginning  at  eomer. 
I     Bm  bearings  indented  oppodte  ooniera. 


(Long,  obliqne.     End  bearings  oneTenly 
(     indented. 


Tongh,  splintering. 


5  Broke  at  knot  3"  from  middle.  Stick  oon- 
)     tains  20  knots. 


Broke  at  knot  2|"  firom  middle. 


Obliqae.    Cross-grained. 


Bo. 


Broke  at  knot  8"  from  middle. 


Long,  splintering. 


Failed  at  knots. 


Split  on  tension  side,  beginning  at 
Cross-grained. 


Brittle,  fraetore  at  knots. 


Brittle,  i^aetore  in  Tioinitj  of  knots. 


Do. 
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I 

a 

o 

M 


I 

O 

1 

00 


M9a 


10816 


i26a 


4266 


V2$a 


230a 


7e7a 


2ila 


849a 


8496 


546a 


5466 


1095a 


10956 


1173a 


11736 


1181a 


11816 


7565 


.8670 


.7165 


.7526 


.7102 


.7289 


.7973 


.8311 


.8472 


8409 


.5147 


.5795 


.6012 


.5765 


.6080 


.64n 


•  9904 


.6000 


.a 
a 

I 
& 

a 


25 


16 


18 


20 


26 


30 


15 


M 


•mm 

1 


a 

JO 

t 


DBPLBCTI0K8  FOR  LOADB  QT  POUNDS  OF— 


110        220        831 


TTTTTT 

i  1  I  t  I  11 


1 

In. 
.209 

.228 

.260 

.195 

.268 


In.    j    In. 
.421  !'  .630 


.433  ,    .654     1.004 


441 


In. 


.520       .795 


.532 


.827 


.571       .886 


.323  '    .650  ,  1.102 


.260  I    .543  I    .925 


.  161  '    .  315  I    .453 


.177 


.335 


. 165       . 315 


.496 


.488 


.319 


.284 


.21' 


.630  ,    .965 


.571  I    .925 


.413  I    .630 


1.142 


1.193 


1.299 


1.535 


1.339 


.575 


.669 


.197       .386 


13 


16 


16 


.256 


.500 


.276       .472 


.256  i    .492 


.244  I    .453 


.571 


807 


776 


748 


693 


1.425 


1.358 


.886 


.811 


1.220 


1.142 


1.268 


1.130 


In. 


.039 


.083 


.087 


.118 


096 


.197 


.169 


.031 


.028 


.134 


.177 


.039 


.035 


.138 


.106 


.142 


.157 


441 


In. 


.906 


1.024 


L201 


L260 


1.339 


L642 


L378 


.551 


.685 


.697 


L492 


L425 


.913 


.827 


1.260 


L197 


L878 


1.220 


551 


In. 


1.142 


L339 


1.548 


LOU 


X244 


L752 


.728 


866 


906 


661 


772 


In, 


1.457 


In, 


L940 


2.823 


2.067 


L189 


L122 


L772 


L654 


8.368 


2.756 


.878 


L142 


L181 


1.102 


1.417 


L457 


L772 


8.110 


2.638 
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ji 

DBFLBCnO^S  FOB  LOADS  DT                0 

ULTIMATK        , 

FOUNDS  OF—                               ^ 

8TBBHOTU.       \ 

9 

•V 

a 

• 

§ 

882 

992 

1102 

1213 

1323   ,     1 

H 

1   1 

J. 

It 

Jw^ 

Jn. 

In. 

In. 

1 

In,        In. 

810 

12.350  1 

1 

580 

8.840 

1 

66e 

10.000 

876 

ia28e 

476 

7.260 

. 

870 

ia220 

..••..- 

1 

681 

10.380 

1.870 

1.505 

2.028 

1 

1,182 

1&020 

1,022 

15.580 

i 

2.24* 

992 

15.130 

••••••. 

490 

7.470 

-  -  -  -  -  -1 

825 

0.530 

* 

730 

11.130 

861 

• 

10. 080 

•  •.•••  ■ 

1 
705  '  10.750 

695 

10.600 

520 

7.030 

••••*•• 

512       7. 810 

• 

Dt'ArtiptioQ  of  fraotnre. 


iQ  OKA  '5  Obliqae,  9"  lonx-    Broke  between  middle 
lA  4100  I  ^     and  end  bearings.    Cross-Kmined. 


Fractare  began  at  knot  5"  from  middle. 


Oblique,  starting  at  knot. 


QQ.    ( Fibers   parted   tension   side.      Cmahed 
**"    I     compression  side. 


CObliqne,    8"   long.     Cross-grained    and 
\     knots. 


Brittle.    Split  along  grain. 


Brittle.    Fnctured  at  knots. 


Fine,  splint^^rinii.    Fibers  crushed. 


Fine,  splintering.   Fil>ers  crushed.    (Pho- 
tograph.) 


Fine,  splintering.    Fil>ers  crushed. 


5  Opened  crack  along  grain  from  end  to 
(     middle,  splitting  stioic  in  halves. 


Short,  splintering.    Fibers  crashed. 


(  Short,  brittle.    Split  along  grain.    Fibers 
I     crushed. 


CObliqne     fractures,    18"    long.      Cross* 
(     grained. 


Long,  splintering.    Fibers  crashed.    Sap. 


Long,  splintering.  Fibers  crashed.    Sap. 


5  Long,  oblique.     Fibers   crashed.     End 
(     bearings  indented  opposite  corners. 


Long,  splintering.    Fibers  crashed. 
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Tabu  L— TSAXSTEB8B 


i. 


1 


ii4e« 


lIJQft 


?    i 


1  : 


1 

6 

a 

2 


8 
S 


llA 


4fl 


llfltej    .Mi» 


iii0»     .  nst 


I 

LMT7  ♦ 


L1335 


1« 


If 


!• 


1« 


16 


If 


197 


LlSi 


•  LOT 


'  *  *'^  «»  •  *  *    *  •  ^»^  •  *  * 


:         I  I 


11« 


LOl  I  L5IS 


!    .«§!    .717 


R^ 

'^ 

■  N<; 

hL^ 

-^ 

907* 


9r7» 


lllte 


U» 


1127a 


fl276 


f7a 


675 


1077a 


10776 


IIB 


2af  I    .40 


.73f« 


{ 


Slow 


181 


276 


I 


sn 


LIU 


Mf6 


,..do  ... 


.do 


248  )    .472  t    .TW  .  I.tl2       .047 


L0028 


do 


.. .do .... 


:do 


8037  t  ...do  .. 


do 


8647 


8480 


18 


.118 

1 

i 

.244 

.180 

.854 

.161 

.810 

.165 

.827 

.244 

.472 

.244 

.458 

.232 

.453 

.217 

.402 

244       .874  1    .482      .012 


728 


.n7 


^ 


842 


.635 


631      .024 


L060 


.820 


045 


087 


.070 


060 


068 


LfO     L417 


.512      .660 


728 


.705 


L417 


1. 


065 


L287 


L230 


L230 


1.168 


L870 


L878 


2.006 


1.193 


1.122 


L14S 


2.753 


L8B7 


L303 


L673 


&201 


2.883 


2.244 
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DBFLBOnOlTB  FOB  LOADS  IV 
POUKDS  OF— 


JM. 


1.268 


1.012 


1.772 


1. 


1.881 


l.»l 


1.811 


a.«7 


3.200 


In. 


1.806 


1.1W 


1.718 


2.481 


2.441 


2.421 


1103 


1218 


In. 


In. 


1828 


In. 


I 

a 

0 

a 


In. 


ULTDCAT* 
BTEKKOTH. 


3 

5 


978 


580 


1,252 


1,010 


781 


002 


257 


71t 


002 


1,102 


1,108 


1,102 


821 


058 


066 


006 


Description  of  fraotore. 


C  Fractured  si  comer,  splittiiii 
0.610    \     Fibers  crashed.   Sna  beaniigs  in< 
(    opposite  comers. 


a  810 


0.480 


8.840 


10.000 


15.860 


11.010 


15.130 


8.020 


10.090 


15.180 


16.800 


16.000 


16.800 


12  520 


14.580 


14.560 


ted 


Splintering.    Fibers  crashed. 


Short,  splintering.    Fibers  crashed. 


Short,  splintering.    Fibers  crashed. 


C  Coarse,  splintering.     Stick  polished  in 
I     dressing. 

(Brittle,  splintering.      Stick  polished  in 
I     dressing. 


Coarse,  splintering.    Split  along  grain. 


Oblique  fracture,  10^'  long. 


Failed  at  knot  5"  from  middle. 


(Long,     splintering.      Fibers     crashed. 
(     T^rm  eaten  at  one  end. 


1 


Fine,  splintering  at  one  ooroer.  Fibers 
crushed.  Opened  at  season  cracks. 
Cross-grained. 


Coarse,  splintering. 


Fine,  splintering. 


Short,  brittle.    Opened  cracks  along  grain. 


FaUed  at  knots. 


Coarse,  splintering. 


Long,  coarse  splintering. 


iQ  fiKA  I S  I^oRi  oosi-se  splintering.     Knott  near 
18.850    J     middle. 
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Table  1.— TRANSVERSE  TESTS— Continued. 


« 

a 


g 


1092a 


76U 


812a 


8126 


MOa 


8387 


7786 


.7878 


.7846 


.7788 


8606   .7807 


605a 


6056 


818a 


6788 


.6171 


.6221 


8136   .6445 


750a   .  7886 


7506 


833a 


«336 


834 


884 


.7836 


7864 


.7684 


.7288 


.6800 


DBFLICTI0X8  FOB  LOADS  IK  FOUVD8  07— 


18 


(    Slow 
)  growth. 


...do  .. 


.do .... 


10 


10 


12 


836       .7813 


617a     .  6970 


Slow 
growth. 


■do. . 


10 


10 


C     Slow 
I  growth. 


•  »  •  Q V  .  •  •  • 


..  .do.. .. . 


.do. 


..do. .... 


110 

220 

831 

441 

0          441 

651 

661 

772 

In. 

In. 

Jn. 

Jn. 

Jn.        In. 

In. 

In. 

In. 

.815 

.508 

.966 

1.390 

.142 

L487 

L909 

&998 

.244 

.484 

.787 

L142 

.138 

L228 

• 

1.596 

2.906 

.244 

.463 

.717 

L052 

.087 

L122 

L437 

2.047 

2.677 

.252 

.472 

.786 

L063 

.008 

L126 

1.636 

2.166 

3.428 

.236 

.394 

.571 

.799 

.035 

.790 

L004 

La60 

LOTS 

.187 

.354 

.680 

.688 

.016 

.700 

.006 

1.142 

L339 

.316 

.602 
.632 
.433 

.964 
.799 
.638 

L469 

• 

1.161 
.886 

.130 
.087 
.016 

L496 

1.201 

.906 

2.047 
1.614 
L142 

.276 

.205 

1.496 

.217 

.370 

.632 

.700 

.016 

.717 

.866 

L088 

1.378 

.240 

.453 

.697 

1.012 

.070 

1.024 

L330 

1.8U 

2.480 

.252 

.492 

.748 

1.043 

.070 

1.083 

L457 

1.909 

2.918 

.260 

.500 

.776 

1.130 

.001 

1.169 

1.406 

2.087 

3.307 

.295 

.472 

.748 

1.142 

.118 

L181 

L654 

X2^ 

3.740 

.281 

.530 

.850 

1.260 

.138 

1.819 

1.772 

2.698 

4.307 

.236 

.441 

.669 

.084 

.087 

.992 

L280 

1.732 

2.620 

.200 

.601 

1.024 

1.616 

.217 

1.598 

2.284 

3.937 

.236 

.472 

.768 

1.130 

.094 

1. 161 

L406 

1 

TESTS    OF   IRON    AND    STEEL   AND    OTHER   MATERIALS.       269 
Table  1.— TRANSVERSE  TESTS-Continaed. 


• 

PBFLKCnOKB  FOR  LOADS  Df 
FOUKDB  OF— 

Mftxtmum  deflection. 

ULTOIATB 
BTRKNOTH. 

■ 

-     882 

i 

: 

t 
992 

1102 

1213 

1323 

Total  pounds. 

Modulus  of 
rupture. 

Description  of  firacture. 

< 

i     In. 

In. 

In. 

In. 

In. 

In. 

M8 

• 

772 
896 
835 
876 
990 
662 
628 
735 
855 
938 
896 
858 
832 
780 
869 
675 
645 

10.190 
11.770 
13.650 
12.730 
13.360 
15.100 

t 

9.940 
9.580 
11.210 
13.040 
14.300 
13.660 
13.080 
12.680 
11.890 
13.250 
10.290 
9.830 

• 

Brittle.    Opened  cracks  along  grain. 
Brittle.    Opened  long  oblique  craclr. 
Short,  splintering. 

• 

Coarse,  splintarinff. 

•  "  *  * 
t 

t 

* 

1 

4.381 

f 

• 

' 

Long,  splintering. 

1.608 

Long,  splintering. 

C  Sauare,  brittle.   Cracked  along  grain.  Fi- 
I     oera  crushed. 

Oblique,  brittle.  Detached  piece  12"  long, 
opening  crack  along  nenval  avis. 

C  Coarse,  oblique,  splintering.     End-bear' 
I     ings  indented  opposite  comers. 

Do. 

.•••••• 

s 
1 

3.661 
4.724 

■ 

Fine,  splintering.    Slight  crashing. 

(  Corners  splintered  tension  side.    Fibeqi 
I     crushed. 

Fine,  splintering. 

•  •••••* 

.  -.  -  -    j 
1 

.«••••* 

Do. 

Do. 

4.6M 

5  Splintering  firacture  beginning  at  comer- 
(     tension  side. 

(  Fine,  short  splintering.  Fibers  crashed  at 
I     knot. 

C  Short,  brittle.    Split  along  neutral  axia 
I     from  middle  to  end. 

' 
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Table  1.— TRANSVERSE  TESTS-Contioaed. 


8 

s 


7Kb 


ma 


tub 


56te 


«Mfr 


681a 


I 


,9m 


m» 


.9841 


.5216 


a 

3 


I  Kivwth. 


.do. 


I 

e 

a 
o 
S 

1^ 
Q 


DBFLICnOm   101  LOAM  IV  rOVMDB  OF— 


110 


In. 


.217 


.4S7 


!    .421 


12 


llOia     .8358 


1104a     .8084 


788a 


466a 


4666 


381a 


1088a 


648a 


6436 


8260 


.0554 


.0528 


.5424 


.7278 


(     Slow 
\  growth. 


•  •  wUV  •  •  •  •  •  ' 


...do. 


do . . « . . 


...do ' 


22 


Vuiable. 


7100  UnoorUin 


In, 


.616 


.551 


.107 


.218 


.272 


168 


.157 


.201 


.23        .472 


468 


.874 


.624 


854 


.206 


7000 


.do. 


.260 


.315 


484 


.614 


881 


In. 


m 


760 


LM2 


1.180 


L661 


L487 


L487 


2.165 


.570 


.675 


.815 


.458 


.440 


.874 


.728 


.768 


.045 


441 


Jk. 


L004 


L768 


1.1 


L686 


2.264 


X284 


.811 


.776 


1.143 


.610 


508 


L084 


LQ63 


1.307 


In. 


050 


.187 


.458 


.480 


188 


085 


.U8 


.016 


.020 


.070 


.071 


.110 


441 


In. 


1.110 


L8U 


L7«l 


2.087 


L606 


2.461 


&882 


.827 


827 


1.220 


.618 


606 


1.068 


1.102 


L378 


861 


In. 


L476 


8.882 


&606 


8.2M 


&Itt 


4.852 


L068 


L024 


L675 


.787 


.748 


1.878 


L878 


L762 


771 


In, 


2.606 


2.U8 


ill. 


4.858 


t888 


L810 


^067 


1.614 


2.78B 


1.10s 


L12S 


L870 


2.323 


2.461 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DSFUCnOM  FOl  LOAIM  OT 
rOUVMOF^ 


In. 


1.819 


!.»• 


2.eo7 


1.4M 


1101 


In. 


9.03 


tSlt 


In. 


18S8 


In. 


I 

I 

g 


ULTUUTK 
BTRXHOTH. 


I 


^1 


780 


700 


082 


600 


046 


808 


620 


860 


086 


1.166 


840 


000 


902 


040 


840 


778 


1L2S0 


10.076 


10.000 


10.400 


&000 


0.880 


0.120 


7.080 


6.840 


10.440 


17.010 


12.000 


18.720 


15.130 


6.820 


0.700 


12.810 


1L800 


Description  of  fncture. 


<  Cracked  aXoag  nentral  azia.  Place  24"  Umc 
I     detached  on  tenaion  aide.  Croaa-grained. 


(Detached  3  pieoea  tenaion  aide.  Snd- 
bearinga  indented  oppoaite  oometa. 
Croaa-fralned. 


i 


Coftrae,  apUntering. 


(  Coarae,  aplintering.  Obliqaeoraekdetaak- 
(     ing  piece  20"  long. 


5  Short,  brittle.    Obliqae  fraotore  10"  laag 
(     detaching  one  end  of  apecimen. 


5  Short,  brittle.    Obllqne  fhMtare  IS''  losg 
(     nearly  detaching  one  end  of  apedmen. 


(  Long.  obliqae»  atartisg  flrom  comer.  Slight 
(     cmahing. 


Long,  aplintering  at  one  comer. 


(  Fmctore  began  in  knot  at  corner,  opening 
}     obllqne  crack. 


C  Failed  at  knota.    Opened 
(     Croaa-grained. 


craeka. 


{ 


Long,  fine  aplintering.     Opened 
craeka  at  each  end. 


C  Failed  at  knot  8"  from  middle.    Opened 
(     long  oblique  craeka. 


Obllqne  fkmctnre  lO''  long,  aeparatlng  atlck* 


Goarae,  iplintering.    Gmin  wavy. 


5  Short,  brittl^  6"  from  middle  at  defect  in 
(     wood. 


Obliqoe  fhtctnre  at  email  knot. 


C  Short,  brittle,  detached  piece  8"  long. 
(     Croea-grained  near  enda. 


Do. 
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Table  1. -TRANS VERSE  TESTS— CoDtinued. 


S 


g 

M 


6700 


6705 


688a 


6886 


868« 


8586 


t 

o 

I 


a 

1 


a 
u 


DBFIXCnORS  FOR  LOADS  Cf  POUHDe  OF— 


110 


268a 


a68ia 


482a 


4926 


461a 


\mb 


488a 


4886 


500a 


746a 


7455 


.7546 


.7671 


.7500 


7886 


.7500 


7641 


6900 


.6216 


.6404 


.9662 


.9581 


.9872 


9826 


9602 


.9172 


nncertoiu! 


m^ 


...do. 


. .  .do. .. 


.do.  ••.. 


11 


11 


m 


^ 


wm 


i 


In. 
.197 

.228 

.296 

.858 

.244 


220 


331 


5    Slow 
I  growih. 


. do . . . . 


.7013 


5    Slow 
i  growth 


.do .... 


.do .... 


...do .... 


.295 


418 


296 


.815 


169 


209 


.197 


197 


142 


.138 


.161 


250 


In, 
.362 

.441 

.663 

.701 

.480 

.575 
.768 
.571 
.622 
.807 
.886 
.385 
.  366 
.268 
.276 
.327 
.512 


In, 
.661 

.642 

.  806 

1.143 


441 


In.    I    In. 


748       .024 


441 


.886 


1.240 


.039 


.098 


1. 713       .  217 


.  J48     1. 240 


501 


.827 


.047 


.  882  I  1. 228       .102 


1.220 


.898 


984 


1.732 


1.280 


.189 


091 


1. 846       .  110 


.610 


504 


685 


394 


.417 


•  ViM 


.7b7 


.472       .646  I    .035 


.827 


689 


.720 


.063 
.024 
.035 


.512       .  012 


.551  '    .012 


.  651        -016 


1.161 


.110 


in. 


.787 


.925 


1.291 


1.811 


.846 


L828 


L850 


1.319 


1.398 


.685 


.866 


.709 


.748 


.539 


.571 


551 


661         772 


In,        In, 


1.004 


1.181 


L693 


1.280 


L504 


In. 


1.684 


2.008 


1.102     1.417 


1.762 


1.732 


1.811 


.858 


1.122 


.945 


925 


1.850 


1.110 


L405 


1.181 


1.181 


l..a78 


669       .787 


.709  I    .866 


.846     1.063 


1.614 


1.496 


.984 


L06S 


1.319 


L240     1.638 
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DKFLBCnOXA  POK  LOADS  I!l 

pouxDs  or— 


882         992        1102   i   1213       1323 


_3 
1> 


m 


Sn. 


2.08T 


In,    \    Jn.    I    In.    '    In. 


LI.TIMATK 
irrBKXUTIi. 

1    '  -£ 

i.       :     S3 

—      I     a  a. 


I>niicriptioD  of  fracture. 


otvK     ij  lUM    5  Short,  brittle.    Opened  cmeks  on  center 
0o5     14.5«0i{     of«tick. 


845     12. 880     Short,  brittle,  iletached  piece  lO''  lon^- 
tnu      n  aoA    5  Detaohe<1  niuce  10"  lone.    Stick  contained 

MB        ».  880  I  {      ^^^^^  25  g^^^H  jjjj^j^ 


515 


"  RSti    f  Short,  brittle.    Cracks  along   center  of 
'•*^  I  <     specimen. 


2-559 


1.811 


441       n.  7*20    5  Obliqiui  fractnre,  taking  place  at  knot  6" 
'        "• ''"    (     from  midtllu. 


031     14. 200     Long,  due  splintering.    Fil>ers  cra»hed. 

655      9. 900     Failed  at  knot  li"  from  middle. 

I 

5t«  ;    «  qon    5  J^"^^!***  «l>Uq"e,  20"  long,  separating  stick 
I    "•  ^^    }     into  halveit. 

850  ^    9. 010     I^ong,  ubliqiie. 

I 

o  tvrn    S  I^njff  oblique.    Began  at  knot  8"  from 
••*""    {      middle. 

t 
13. 670     Oblique  frnctiu-c  12"  long.    Cross  grained. 


505 


890 


TOO 


865 


065 


11.010  i  Oblique  fracture  4"  long.    Cross-grained. 


13. 190     Litng,  Hplintering. 


14. 710 


1.929    

» 
I 

f    181      l-^S*^  i  l'^2  ; , 1,180  j  18,130 

I'll  11 

;■''':  1      ! 

1^2*0      l.-i'O     l-9-»    ', >'102  !  16.800 


Do. 


Do. 


Do. 


1.575 


nio     tt  Aatx    S  Splinteriu  4  in  vicinity  «if  kLotH  5'  from 
948     14.480    J     middle. 


632  I    9.640     Oblique.     CrosH-graLuod. 


S.  Ex.  5 18 
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Tablf.  L— TRiLXSVERSE  TESTS— Continued. 


a 
e 

E 

I 


a 
o 


1083a      .7148 


930a      .5847 


0306       .5004 


333a      .8061 


1124a      .8828 


458a     1.0786 


4586     1. 0101 


61a      . 7633 


616       .7360 


1084a 


10846 


1162 


425a 


811a 


8116 


847 


738a 


7386 


8125  I 


.8239 


.8400 


.8715 


.8178 


.8119 


.5580 


.6703 


.6577 


a 

c 
a 


o 


o 
c 


b 
V 


DEFLBCnOXS  FOB  LOAD6  IX  P0UXD8  OF — 


110 


220  '  331    441 


441    551    661    772 


20 


■"vy/* 


^ry^\ 


20 


■'. 


S^ 


276 


^ 


/' 


2J 


16 


16 


13 


10 


tj"."  ^^'^ 


;v..v^ 


Wi 


13 


6 


m 


In.    '  /u.  j  In.        In. 

1 
.736  ' 1 


In, 
.394 


394   .776  1.240  I  1.811  I  .276  L937 


.402   .800 


492   .768  1.122   .094 


1.160 


( 


.291       .638     1.051      1.598       .295     1.713 


103   .  374  ,  .  579   .776   .  039   .  787   .  992   1.  260   1.  563  I 


.205   .394   .591   .795   .  032  !  .827  1.043  1.307   1.673 


.236       .484       .709 


1.032       .079  '  1.102     1.417 


.256   .512   .764  1.142   .126'  1.100  1.535 


.256   .472  I  .760  1.122   .008  '.181 


276 


524  I  .81'7  1.107   .118  1.252 


.335       .638     1.024     1.496       .205  i  1.583 


.138       .287       .433       .501       .008       .501 


8    .    ^'^ 


6 


11 


mm 


iti^./i/^ 


7W^^ 


.315       .618 


.319       .638 


.315       .618 


290       .571 


.291       .551 


976     L390       .157     1.492 


1.012     1.496       .177     1.535 


1.008     1.575  I    .217 


.006     1.260  i    .098 


.886     1.260       .102 


1.654 


J.  496 


1.595 


2.165 


.748 


?.008 


2.165 


2.  047  .  2. 874 


2.284     2.071 


3.071      5.315 


I 


.  953     1. 181  i 


1. 969     2. 780 


2.067  i  3.110 


4.390 


4.547 


2.480 


1.299     1.732     2.323  1  3.228 


1.299 


1.093 


2.362     3.799 
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Table  1. —TRANSVERSE  TESTS— Continued. 


DEFLECTI0X8  FOR  LOADS  IN 
POUM»B  OP— 


882    '     992        1102       1213       1323 


In.    I     /n. 


In.    i    In, 


1.017 


In. 


1.  zee      1.  603  1  2. 205     2. 953 


a 
o 
S 

« 

9 

'X3 

a 

a 


H 


In. 


ULTIMATE 
BTKKNOTH. 


m 
•o 
a 
a 

t 


o 
H 


Description  of  fracture. 


310      4. 730  I  Failed  at  knot  3"  from  middle. 


535      a  160 


Short,  brittle,  opeued  crack  aloof;  neutral 
axis. 


250 


o  uin  I  (  FaUed   at  knot  near  middle.     Oblique 
J.aio  K     ft.ftctnie. 


530      a  060     Failed  at  knots. 


485 


7.390 


895     13. 850 


i  Oblique  fracture.  Detached  triangular 
<  piece  8''  long,  comproaaiun  side.  Cross^ 
(     grained. 

Oblique.    Cross-^^rnined. 


B9A     io  iUM  I  5  Brittle,  piece  10"  long,  nearly  detached, 
CM  I  i-.  Dw  ^     compre88ion  side. 

tnA     ^n  oon    5^^**^'^"^^'®-    Obliquefracturefrom  tcn- 
o/«  j  lo.  .nw    <      gj^jj  ^  coinnreasinn  side  10"  louc. 


tnn     11  ym    5  Short,  brittle.    Opened  cracks  ah)n  m  neu* 
770     11.740  1  J      tralaxis. 


878     13.390  !  Short,  brittle.  Opened  cracks  along  center. 


Ml     12.  fl70  I  5  Short,  brittle.    Oblique  crack  detachings 


795     12. 120  I  Short,  brittle.   Opened  cracks  along  center. 


1,213 


841 


832 


582 


828 


782 


18.500 


SLong,  splioteriug.  in  oblique  direction. 
Fibers  crushed.  End  beari ugs  indented 
opi 


>po8ite  corners. 


12. 820     Short,  splinterin;;. 


12.  690  I  Do. 


8.870  I  Oblique  fracture,  11"  long.    Cross-grained. 


]o  AOQ    5  Long,  obltnuo.  splintering,  opening  cracks 
'  I     fioui  middle  to  one  end. 


U.  920     Brittle,  splintoring. 
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ft 
"v 


r»KyLSCTI05»  FOR   LOjUM  or  rOC3FXIft  Ol 


5 


a 

t 

6 

0 


110         23i        331         411  •  441         551 


t  §4 


t  1 


«*)« 


flWM         .  w9& 


3»i 


I.TOa 


l»)6 


Ilia 


1146 


114«0 


114401 


114«a 


212a 


2126 


207« 


227a 


eMi 


6»13 


.M<8 


.7094 


.6631 


snp 


.0569 


.6623 


.6250 


.0346 


•J27ia     .  6013 


227? 


4:{la 


.'»51a 


.7242 


.0791 


.6416 


If 


12 


/m.         In,        In.         Im. 


374       .7W     Liei     1.68:> 


/a.  /*.         /».     (     /] 

.206  '  L72     2.S»  1 


«.         Im. 


376       .583       .953     1.437       .  173  ,  L 


173       .315       .453       .636       .•!<       .650       .OTiLltt     L4a7 


t  j 


Ifl       .299       .457       .630       .012  i    .630       .615      LOSS     1.397 


169       .315       .449       .622  ;    .012       .630       .808      L0Q9     1.378 


364      .724     Llf]  :  L806  !    .244     L992 


11 


14 


14 


20 


II 


12 


13 


24 


276      .567,    .913     L396      .  165     1. 457  ,  2. 12S 


1? 

ilM 


181       .331       .484       .660,     .039       .689 


mi 


.161 


299  {     .453       .591  i    .016  .     .596 


T" 

.236 

.441 

.197 

.354 

.205 

.882 

.213 

.394 

.236 

.413 

.217 

.402 

.701     1. 035  I    .079 


.551       .748 


.575       .787 


.550       .768 


.197 


.039 


.024 


.610       .866  I    .039 


r/  /m 


VA     \      • 


157 


.161 


.197 


.630 


.295       .445 


.315 


.354 


480 


512 


.898 


602 


.050 


.748 


.043 


.012 


.OSO 


.039 


LOSS 


768 


799 


.615 


.866 


.025 


.602 


669 


.768 


.886     1  20B      L543 


.748       .945      1. 201 


L465 


1.024 


1.047 


L063 


2.284 


L358 


L378 


1.417 


I 


L969 


1.969 


1.15f  i  1.535 


L220 


.760 


835 


1.024 


1.634     2.362 


.  976     1, 180 


1.083  '  L37S 


1.378    ..«, 


TESTS   OF    IRON   AND   STEEL   AND   OTHER   MATERIALS.        277 
Table  1.— TRANSVERSE  TESTS— Con  tin  ueO. 


l>KFL«CTIOS8   FOR  I.OAI>0  DC 
POUNDS  OF— 


992    I    1102   '    1213   ^    1323 


/n.    I     In.    J    In. 


In,    j    In. 


a 
S 

«3 
9 

•C 

a 

0 

a 

m 
In. 


ULTIMATB 
bTttRXGTH. 


a 
a 

3 
I 

5 

o 
H 


o  . 
5  ^ 


I>cscvi|itiou  of  fracture. 


020  I    0  540  !  f  Brittle.    Detached  piece  22"  long,  com- 
I      *  l     preH9ioii  wide. 


545 


8.310     Brittle. 


$68     13. 240     Short,  HpliuterinK. 


1-791 


1.850 


2.224 


1.614 


1 

1 

i 

i              : 

I 
1 

I 
.1 

t 
1 
t                           1 

1             1 
1 

1.  504 
J. 900 

1 
2.016  1 

1 

1 

1              i 

1 

.•.••••'  --•••- 

!        ; 

915 


13  950 


895     13.650 


I 


551 


582 


963 


8.400 


Coarse.  HpIiutci-iDg.    Fibor*  crushed. 


Spliaterln;;.    Fibers  cmnhed. 


Brittle,  obliqne. 


8. 870  ,  Short,  brittle,  opened  oracles  along  center. 


14.990     Splintering. 


015  13  950    5%lintering.    Fibers  crushed,  Intersecting 

1  ^*'''°"  !^     "Cooper" lines. 

MM  iA  lUA  '  (  Long,  splintoiing.    Fibers  crushoil  inter- 

008  ]0. 040    J     meeting  •  •  C«M>,,er "  lines. 


804     12. 260  :  Short,  brittle.    Slight,  crashing. 


854     13.020 


772     11.770 


765     11.660 


Do. 


Short,  brittle.    Opened  cracks  along  grain. 


Short,  brittle. 


810  ■  12.350     Short,  brittle.  Opened  cracks  along  center. 


995 


910 


766 


^K  1TA  i  ^  splintering.    Oblique  crack  15"  long  »  p 
^^•*^"li     arating  stick. 

19  OQA    <  Short,  brittle.  Opened  cracks  along  ^tn in. 
IS.  MO    J     (Photograph.) 


11. 530     Splintering. 
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e 

g 


5516 


747fl 


• 

>•          ! 

• 

«» 

JZ 

1      i 

O 

K 

& 

^ 

a 

ec 

P< 

.6037 

14 

.6512 

17 

DEFLECTIONS  FOR  LOADS  IK  POUXD*  OF— 


220    331    441 


747b   .6250 


1045a   .  7955 


1045b   . 8205 


364<i   .8193 


864b   .7762 


937a   .  7292 


139  !  .6416 


229,   .7064 


229i   .  6811 


10:9:i   .  6080 


57rt   .  7273 


808a 


.5977 


308b  I  .6523 


957a   .7022 


957b   .7683 


957    .6893 


In. 


.894   .571   .846 


M 


596   .996 


17 


10 


15 


11 


11 


19 


22 


14 


12 


8 


10 


lU.llliL, 


.350   .681  1.087  1.543   .165 


.236   .402   .598   .846   .050 


In, 


In. 

.051 


.157   .823   .504  ;  .< 


.177  !  .374   .512   .693   .028 


.165   .839   .512   .709   .020 


.276  ;  .543 


!■      .1' 


y/-  ^/^-^ 
0//.  /j-y^ 


a. 


1. 272   .  142 


.472       .965     1.740     2.902       .728     3.189 


441 


In. 
.886 


1.614 


>  866 


551       6ei 


772 


In.         In. 


1.181     1.664 


2.213 


.035 


.689      .886 


In. 


L  UO     1. 437 


1.850 


720 


724 


1.307 


.906 


.925 


1.752 


L  142  ,  1. 457 


1.200      1.555 


1.201  i  1.496 


.197       .343       .504       .683       .  030  '    .  097       .  886     1. 122  '  1. 394 


.264       .512       .846     1. 268       .197     1. 307     1. 791     2. 539 


.197       .394       .591  i    .827       .067       .850     1.075     1.394     L8S0 


.315       .650     1.071     1.555       .228 


I  I 


.815       .680       .965     1.417       .138 


'    '/-''■''A 


11 


L614     2.205 


3.701 


L480 


413       .610       .827       .032  !    .839     1.088     L496  ,  2.008 


I  t 


248       .492       .748     1.028       .071  !  L 039     1.339     L 791     2.363 


.118       .244       .370       .500       .020 


9 


.276       .528       .811     1.  Wl 


.508       .630       .827     1.043 


.  096     L  189  .  1. 638 


2.244  !  3.307 
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DEFLBCTI058  FOR  LOADS  III 
POLXDS  OF— 


In. 


BS2        992        1102   J    1213 


1323         g 


o 

ULTIMATR 

ti 

8TUSXOTH. 

deflei 

• 

• 

o    . 

B     ' 

s 

B 

a 

a 

•  e: 

g. 

a  s 

O  A. 

M 

<• 

"3 

Ic 

^ 

e5 

a 

/n.        /a.    I    In.    ,     /n.    1     In. 


Description  of  fractare. 


718     10. 940     Splintering  at  one  corner. 

I 

i  I 

890      5w  950     Broke  at  knot  near  middie. 

i 

652      9.940  i  Irregular,  brittle.    Cross  grained 


2-  539 1 958  i  14.610  \  Obliqae,  uplinteriiig. 


1.  M9  I  2.835 


2.110      3.130 


1.  811      2. 500 


1.799 


2.488 


2.587 


1.280   •   1.614  i  2.284 


AOA     tK  OM  :  O'ine  splintering.    Fibers  crushed.    (Fho- 
,036     15.800    J     tugraph.) 


1, 049     16. 000 


1,067     16.270 


Long,  splintering. 


Do. 


575  I    8. 770  ;  Oblique  fracture  6"  long.    Cross-grained. 


3. 150  I  1, 010  I  15. 400     Fine,  splintering.    Fibers  crushed. 


2.953 


784  :  1L190 


978 


548 


14. 912 


a360 


767  !  11.690 


512 


7.810 


772     11. 770 


882     13. 450 


1, 108     16. 900 


824  ,  12.570 


Brittle.    Obllqu*^  fracture  17"  loug,  sepa- 
rating stick  along  grain. 

■  Brittle  .5"  deep.  Split  along  grain  24",  in- 
tersecting "Cooper"  lines,  developea  3" 
either  side  middle  bearing.  Badly 
warped  before  test. 

Short,  brittle.    Oblique  fracture  5"  long, 
separating  stick.    (Photograph.) 


I 


Tough,  spliutering. 


Brittle,  oblique,  7"  loug,  separating  stick. 


Brittle,  oblique,  15"  long,  separating  stick. 


J  Square,  brittle,  .4"  deep.  Oblique  fractures 
(     along  grain  separate  stick  into  3  pieces. 


Short,  brittle,  .5"  deep.    Split  along  grain 

27". 


(  Squarf,  brittle,  .S^'deep.  Split  aloug^grain 
\     24'. 
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i 

V 

I. 


j 


a 

I. 

•Ji 


IIM       .  THin 


MM        .  KUA 


48|tt«       .  7«I0 


^'HW»      >4:.v< 


t*^\«       .  Mi£J5 


ttVV.  .\>>V\ 


ft«»       .  M;M 


!      ^     < 

5 

• 

JZ 
6 

1    1 

w 

;  J 

Direct 

DEFI-KCnoXS  FOB  LOADfl  IX  POLTCP©  OF — 


110  ,  220    331    441     0     441  '  551   '  881    772 


15 


la 


10 


/ft.    '    In.        In.        In. 


.217       .453  I    .709     1.032 


In.        In.    I     In.         In.         In. 


.0»4     1.043      1.378      1.850     2.539 


j        .213       . 


394       .501       .827       .043       .827      1.122      1.496      1.988 


r — ; 


LJ  ■■" 


354       .532       .748       .039       .768       .969      1.276      1.654 


j^  .;'  ,        .433       .807     1.319     2,055       .276     2.205 


as 


:^) 


1 


I    ..J 

r-' — ^ 


260       .512       .7*5     1.15^       .083     L201      1.603 


:!t^       .3^^9       .866     1.260       .079     L2»     1.732 


2"J«       .4.^       .7W     1.071       .(>79     1.102     L  496     2.047  '  2.854 


^'^       wiH*  l:*      ► 


t^t-      .^v-v 


.t?S       .433       .«»       .9!3       .fcTO       .Sk45      L2M      1. 622      2.303 


L-,...^ 


iv 


I  ^        .»^       .\Vi       .v<U     I  3«C>       .«1      1.260     1-614     2.323 


4VSM       .  Mri 


tl 


:^44       .«K       .74S     1.46S       .6S»     L 1C2      1.417 


ft5»*        .  •>*?? 


rS       .>l       .«•!      1  2»       -15>     LST*      l.«Sl      2-618 


9f»ti^     .r«*^ 


r*:"       .5^4       .5i5       ,?«        .t:i*       -7Sr       .Slf4      1- 


1.496 


v><^*,    ,  r*  ( .^ 


:>       .M.1       ,«T     l.irw^       .5«     1-JW     1.T**     2. 


V   >     '      ■      •  B.    • 


**^^  tV!^ 


u 


f*r^ 


«Mf       ,«iM        .>r;ii         n^v       ,S4fJ     1.  lIC      1.33.% 


nr^f         ^v'T 


n 


«'  Klf         >Wf  f».-L^         iiSf.     1  Ifl      L€i4 


\r^l0>        tsyx^ 


RJ^      .>^v       i^j.      ,s«r    1  inc    3-ciT 


T^»^  y        f^vv 


1. 


?<«      .4S1       Tib     1  ni:       (X,    1  niH    1  sa»    i.tm 


f^^r  ^>M4» 


Tf 


4ft:       .s; 
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nKPLBCTI058  FOB  LOAD*  IX 

POL'KDS  or— 


Jm. 


1102       1213       1323 


• 

art 

_o 

ULTniATK 

5 

t(TKIL\(iTH. 

0^ 

« 

V. 

'J 

^ 

O 

a 

nil 

mt 

s. 

**  S 

=  fi. 

M 

CB 

eS 

sc 

S 

.^ 

k 

s 

In.        In.        In.    I    /n. 


In, 


1.  850      2.  402 


X.M3 
2-402 

I                                                                          "'         ------------ 

( 

1                                           1 

1 

1 

1 

1 

i 

««««•«   ••••••     ••••••• 

i 

i 

i 

t 

( 

« 

1 
1 
1               1 

1 

1 

1 

1 

1 
f 
t 

1 

1 

1 

1 

1 

l>eAcn;»tioD  of  fracture. 


^  '  '^  ^^"  \     ena  b*  »nnjj  imlenteii  corner. 

I 

V*»  i  14  150  5  Touch.  «pUnterinjr;  inter«eotine  "Coop- 

'    ■  }     er"ltm-ii  developed  on  coniprrikMinn  Aide. 


905  ;  13. 800  '  Touuh.  Aplinterioj:. 


505 


G38 


505 


"  700    5  Short,   Urittio,   Kquare    acrtxw.      Openwl 
'*  \     crai-kn  alou^  p-ain. 

i 
0  730    5  Brittle,  oblique,  U"  Ions.  Aeparating  stick. 
(      Sevf  ral  cracks  along  );rain. 

0. 070  ^  Short  biitflK    Triangnlnr  pifce  2«"  long 
I      ncaily  (lctAr)i«Hl  coinprt;«.<iion  side. 


»-     ^t  ifui    V  Spllntrriuff.      Fil)«rs   crnshwl    at    knot 
*..     IJ.O0U    ^     Drew  off  cud  bearin^rs. 


808     13. 020  ;  Splintering.     Fibere  crnsbed  at  knot. 


tsan     in  noo    5  Short,  brittle.    Oprued  cracks  along  grain 
ew     lu.a-'u    J     on  U-nsiou  half  of  stick.    (Photograph) 


! 


Long,  oblique,  I»eginning  at  comer  oppo- 
058  ,  10. 030    ^     s]t4>  middle  bearing.      Cracks  followed 
'  '     dark  lines  in  wood  to  end  of  stick. 


688     10.400     Coarse,  splintering  :  failed  at  knot. 


1,038  ;  15.830     Splinteiing.    Crosagrained. 


072 


10  250    ^  P&tl^  ^^  knots,  tension  side.      (Photo- 
l     graph.) 


772     11770    5  Short,  splintenng,  3"  deep.  Cracked  along 
}     gitdn. 

712     10.860     Oblique,  coarse*  splintering.    Sap. 

756     11.530     Oblique,  brittle,  9"  long.    Crossgmined. 


685     10. 450 


Do. 


330       >i  030    5  Brittle.   Oblique  fracture  44"  long.  Cross- 
I     grained. 
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1 


a 
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el 


00 


be 

a 


•3 
9 


a 


D1FLBCTIOX8  VOS  LOADS  15  FOUSDft  OF — 


110 


10246 

t 
.4831 

loaoa 

.6430 

10306 

.6419 

122a 

.5217 

147 

.7371 

20 


E-- 


•TTTFTTT 


In.    i 
.453 


.181  1    .354 


I 

1 

1 

220 

331 

441 

0 

441 

1 
1 

S51 

061 

772 

In. 

In. 

/•. 

In. 

/». 

I 
t 

1 

/n. 

In. 

In, 

.000 

* 

• •«•--• 

034       .728  ;    .925     L 188 


.157 


'■■'nrTTTTT 


'I 


830a;    .7304 


830&       .7574 


737c      .  5874 


7376  i    .5814 


22 


12 


15 


15 


1 


315 


I  I 

512       .700 


402  I     .669       .016       .681       .858 


.236  1    .472 


197 


.217 


962 


748     1.043       .063 


551 


.8U       .067 


453       .709  ,  1.024       .008 


IM 


.236,    .504       .806 


.315       .650     1.043 


I 

1 

L228       .154 


1. 524       .  177 


283a 


S  Cloft© 


2836       .8455    ...do. 


584         .7330 


1137a      .  7084 


942        . 6649  \ 


540         .4816 


13 


wm 


9 


744a 


7446 


744e 


220       .472       .700  ,  L063       .079 


.4413 


.4351 


.4584 


3 


.157 


.181 


.177 


.217 


.453 


.287 


.335 


.287       .441  1    .602  *    .016 


315       .500 


339       .512 


.386       .575 


.701       .039 


1 


.  709  '    .039 


.780       .020 


.969 


.551 


.630 


.339       .724 


236       .433 


L  417     2. 087 


i 


.846     1.220 


1. 024     L  480 


1. 220     2. 480 


L130 


827 


1.083 


1.339 


1.654 


1.110 


1.535 


1. 102     1.  417      1.  929 


L445     2.087     3.209 


1.890     2.795 


2.402 


t  ( 


1. 496     2.  529 


.618       .787       .965  ,  1.220 


.709       .  925  I  1. 181      1. 457 


.717       .  925  1  1. 181      1. 555 


.787       .984  j  1.260      1.575 


272     2.205     3.051  1  3.976 


.094  ,  1.280 

I 


.177     1.614 


.689 


709 


.992       .055  I  L  024 


1.732 


1.378 
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UBFLKCTION'8  FOR  LOADS  IX 
POUIfDB  OF— 


Q 
O 


1      qs 

'  I  '       e 

'  I       ^ 

882        992    i    1102       1213       1223   1      6 

ill'  •" 

I       I        IS 


Jfu        In.    1    In.    I    Jn.    ;    /n.    I    In. 


ULTIMATR 
BTllKKOTH. 


a 
a 

s. 
a 

e 


831 


095 


720 


576 


920 


3  a 

1^ 


Description  of  fracture. 


6.050 


10.600 


10.980 


&780 


14.028 


j          I 

1 



' 

1 ' 

1 
t 

1              1 

1           ' 

1 

1 

1 
1 

t  457     i.«n 

1 
2.382 

1.890 
2.165 
1.969 

1 

1 
1 

( 

1 



1 

1 

1 

1 

i 

i 
1 

••«•••> 

■                1 
1 

2.480 

t 

772  ,  11.770 


764     11. 650 


658 


690 


1,130 


10. 030 


10.520 


17.230 


954     14. 550 


(  Short,  brittle,  ".7  deep.    Split  along  grain 
(     detaching;  piece  7"  long. 

Obliqne,  20"  long,  beginning  at  corner. 


<  Short,  brittle,  ".4  deep.    Obliqne  crack  9" 
I     long,  separating  stick. 

<  Brittle,  splintering.    Opened  cracks  along 
\     grain. 


C  Square,  brittle,  ".4  deep.  Split  along  grain 
{     18".    Fibers  crushea  at  knot. 


Coarse,  oblique  splintering. 


Do. 


C  Square,  brittle.  ".6  deep.  Obliqne  fractnre 
I     separating  stick  into  3  pieces. 

C  Square,  brittle.  ".5deep.   Triangular  piece 
I     14"  long  detiichfd. 


5  Tough,  splintering.  Fibers  crushed,  inter- 
l     secting  "Cooper"  lines. 


<  Long,  oblique,  splintering,  beginning  at 
\     corner. 


882     13. 450     Coarse,  splintering. 


890  I  13. 572     Brittle,  splintering.    ".5  deep. 


tian  Ml  vrn    S  Square,  brittle,  ".5  deep.    Cracked  along 
680     10.370    J      g^jjj 


641  :    9. 770  I  Coarse,  splintering.    Fibers  crushed. 


495       7.550 


Do. 


441 


651 


6. 720     Oblique,  splintering.    Fibers  crashed. 


0. 930     Brittle.    Fibers  crushed. 
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6 

a 

1 


a 
e 

M 

u 
m 


i 

a 


'Ji 


3Sn      .  4915 


ZSb       .4915 


8 


8 


C82        .0190   UncerUin 


682a      .  571G 


490a     1. 0321 


490b     L  0359 


474         .6884 


^2. 


In, 
.2t4 


In.        In.        In.        In.        In. 


.453  i    .699  j     .925       .047       .967 


.  252  !    .  484  i    .  803  I  1. 161       .  102     1. 209 


In,    ;     In.        In. 


1.307 


2.087 


.:r74       .748  '  1.244     1.972  i     .236 


.346 


669 


1    ^ 
17    '    1^^ 


.165  '    .327 


16        V^^-^<^ 


473a 


.9718  , 


s  5«ow  r  vwm 


4736  1    .9751 


585a      .  6426 


r.856       .  6489 


340a  '    .  6216 


71a  i    .5284 


716  '    .4568 


?,b7a      .  4546 


3876       .4818 


446a  i    .4823 


814a*    .5849 


^growth 


...do 1     '/'//y/^'i 


11 


11 


.146 


.413 


.287 


.827 


.  165  '      315 


.  189  I    .366 


Wa 


^ 


^ 


12 


21 


15 


13 


15 


U 


.236 


.236 


.236 


.339 


.335 


.433 


.315 


1.024     1.457!    .118     1.496     2.126 


.492 


.449 


.689       .028       .709       .006 


591  I    .016       .618       .787       .984      1  181 


.488  I     .661       .016 

t 

( 

.532  I    .748       .032 


.680 


.846     1. 043      L  200 


.  736  .    .  045     1. 220     L  535 


TTTTTTTT 

Jlllilill 


.445  I    .709 


.472  I    .693 


.453  '    .654 


.685     L 102 


.614       .921 


.827  i  1.398 


.591       .913 


.957  '    .039       .984     L  220     1.575  '  L  909 


.957 


.920 


.047!     .953     1.189     1.575     2.008 


I 
.051  !    .945 


1.602       .177  I  1.732 


1.3.31 


.106 


1.200  '  1.654     2.264 


2.506 


1. 898     1. 870     3. 1.90 


.295       .571 


.339 


866 


709 


1.339 


.122 


L417 


1.280       .079     1.339     1.850 


1. 165     1. 772 


2.44 


1.811  1  2.913  ! 
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I>SFLlCCTIOX8  rOR  LOADS  IX 
rOL'KUS  OF— 


882    992  i  1102   1213 


1323 


a 
e 

a 

£ 


ULTIMATE 
BTttBXGTU. 


a 

0 


O 

H 


632 


560 


441 


648 


662 


1,100 


280 


882 


845 


868 


832 


Description  of  fiiicture. 


9.640  I  Splinteriug.    Fibers  crushed. 


8.540 


Do. 


A  7an  I  5  Cross-graiiu^l,  fractures  AtMrt4>d  at  cor- 
"•  '^    \     utjrs,  splittiug  sloog  giaiu  8". 


9.880 


10.090 


18.770 


4.270 


13.450 


12.88U 


Oblique  fractures  begimiinj;  at  comers. 


(  Failed  .it  knots  7"  from  middle.     Cross- 
(     sraintHi. 


PHue,  spIinterinfE. 


Oliquo.    Stick  worm-eaten. 


Rnttk*.  ci'sckcd  along  grain.    Grain  curly. 


Do. 


13  '>40  '  5  Square  break  ".7  deep.    Opened  cracks 
I )     along  ijiaiu. 


12. 690     Coarse,  splinteriu;;,  oblique  direction. 


772     11. 770  I  Oblique,  splintering;.    Fibers  crushed. 


Ol**  I    9  .130  '  i  ^"'*'''*'  V»»ittle,  ".4  deep.    Cracked  along 

**        "       i  I     grain. 


•  •  •  • 


660  <  10. 150     Long,  splinterin;;. 


340 


531 


5. 180     Oblique,  brittle. 


8.400 


Conrse,  splintering. 


020      0. 450     Coarse,  splintering.    Fibers  crushed. . 


565 


«  «in    5  Coarse,  splintering.   Cracked  from  middle 
*•  '*^"  I  \     to  end.    Knot  1"  from  middle  bearing. 
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B 

I 


g  ■ 


o 


5 


c 
a 


I 


a 


DBFLECTI0X8  FOR  LOAM  IX  POUICM  OF— 


110        320        331         441 


441         551         aSl         772 


8146       .&S2S 


854a      .  4830 


8546       .5034 


703a      .  8812 


7036  '    .6755 


468a 


459a 


4596 


324a 


3246 


929a 


9296 


17 


13 


14 


16 


Slow 


In. 


.3M 


In. 
.768 


In.        In.    ,    In,        In. 


In. 


In.        In. 


1. 181     1. 654  ;    .193     1. 799     2. 480 


.  551     1. 142  I  1. 850 


.591      1.220  ,  2.017 


,  Mm 


.177  I    .335  1    .492!     .669       .024,    .709       .886     1.161      1.457 


growtu.    '     '^ 


6706 


7348 


8375 


8682 


30a  I    .  5875 


360    I    .6767 


134a 


7199 


1346       .6932 


429 


10a 


.6821 


.6921 


9380    ..do.... 


9216    ...do.... 


'^''^, 


do 


do. . . . 


9 


20 


15 


8 


8 


.  217  :    .  390  I    .618       .827 


197       .370  j    .575  I    .787 


.228       .441  i      681       .965 


.256       .480  I    .772     1.071 


.256       .492       .787     1. 142 


\u:'' 


04.-}       .846 


L083 


050 


063 


.811 


1.024      1.323 


.984     1.280 


.070     1.083 


.087 


1.181 


.230  ;    .433       .661       .925  ;    .051 


.307       .630  :  1.083     1.595  \    .236 


1.437      1.831 


1.654     2.205    .... 


I 


m 

iliJiili 


.370 


197 


ffH 


.717  :  1.220     1.732 


.965     1.220  i  L  543 


1.654 


256  i  1.850 


.304       .508       .878  ;    .067 


2.244     3.307 


2. 550     3. 819 


.920     1.201     L850 


236       .410       .610 


217       .418  I    .630 


.799 


.039 


.898       .003 


.799     1.059     1.378  ;  1.870 


.925     1.240     1.693     2.331 


180  *    . 362  ;. 551       .787 


.236       .449  I    .660 


.197  1    .394  i    .591 


.953 


.819 


.039       .819     1.063     1.417     2.016 


047       .902     1.283     1.069    . 


.030  i    .839 


I 


1.043  I  L  378 


1.803 
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DKFlJtCTIOX  FOB  DOAI»8 
rOUKI>8  OK— 

IX 

• 

a 

o 
••* 
•*^ 

t: 

o 

•o 

E 

s 

2 

1 

a 

In. 

1 

f 

S«2         902 
In.         In. 

U02 
In. 

1213       1323 

_ 
In.        In. 

1 
1 

1 

, 

1 

;             1 

! 

1 

1 
i 

1 

1 

1 
1 

I 

1 

1 

< 

1 

1 

: 

;                         1 

1 

1                         1 
.......    

1 

1 

1 

L    

1 

1 

1 

i    

1 

1 

t 

t 

•  •••••  •  ' 

1 

1 

1       

1 

2.362 
4.409 
3.386 

' 

3.M3 

O    "WMI 

1                                                  1 
1 

i                1                : 

ULTTMATK 
BTUBNOTH. 


a 

3 

o 


o 


If 


Desi'iiption  of  fracture. 


633  ;    9.650 


Brittle,  8]>lint«rioK-    Cracked  along  srain. 


oj/,  I    -OTA    <  Sqnnre,  brittle,  ".4  deep.    Opened  cracks 
346  1    D.  270    J     ^j^^jjp  ^^.jj 


437       6. 660 


?«2     13.450 


634 


9.670 


748     11.410 


555  I     8.460 


776     11.830 


761 


690 


740 


716 


736 


915 


m2 


670 


11.600 


10.520 


11.280 


10.920 


11.224 


13.952 


13.450 


13.450 


10.220 


929  :  14. 170 


(  Square,  brittle,  ".5  deep.    Cracked  along 
\     grain. 


Oblique  fracture  16"  long.    CrnsH-grainod. 


Do. 


Coarse,  splintering. 


Oblique,  beginning  at  corner. 


Short,  brittle.    Oblique  fracture  22"  long 
separating  stick. 


Splintering,  ".75  deep. 


Brittle,  splintering.    Stick  wonu-caten. 


C  Short,  brittle.  Oblique  fhicture  12"  long. 
<  Knot  near  neutral  axis  near  middle  of 
(     stick. 

Brittle  at  one  comer.    Oblique  crack  start- 
ing 8"  from  middle. 


Splintering.    Fibers  ornsbed. 


5  Brittle,   splintering.       Fibers    crushed. 
I     Badly  warpeil  before  test. 


Fine,  splintering.    Fibers  crushed. 


Fine,  splintering.    Fibers  crushed. 


Brittle,  snlint«ring.    Knot  tension  side, 
near  middle  bearing. 


Fine,  splintering.    Fibers  crashed. 
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a 

s 

■ 

a 

o 

M 


I 


196  ,    .7080 


103QO      .7370 


10366       .7868 


1049a 


10496 


.7059 


.7159 


281a      .  0477 


2816       .6478 


958        . 6507 


9o8         .  6168 


n6a  I    .8562 


llOaa     .6244 


110x6     .6838 


llGsa     .7460 


a 

■ 
a 


11 


u 

c 

1 

O 

e 

1 


DXFLBCnOKB  FOB  L0AU8  I.X  rOUNDS  OF — 


110    I    220        831    I    441 


441 


Jn.        In,    ,    In, 


/n. 


.  209  ;    .  410  ,    . 579       .803 


480 


.984 


1.634 


&31 


061 


772 


2.724 


In,    [    In, 

I 
.020  j     .827 

.567     2.874 


.854       .748     1.220     1.819 


In. 

In. 

in. 

1.063 

L3G6 

1.799 

2.807 

..•••«. 

% 

8 


11 


8 


10 


.232       .453       .689     1.004,     .0;9  ,  1.032     1. 307     1.793     2.480 


.  236  I    .449       .  689  I     .  945  '    .  07o  i    .945 


.  268  I    .535       .835     1. 220  ^    .  122  '  1. 220 


.268       .512       .827     1.181       .118 


1.220 


t 


1.340 


1.732 


2.362 


1. 614  i  2.  3C2  I 


1.616     2.421 


118  I  1.142     1.575 


2.223 


6 


30 


30 


30 


30 


.  264  !     .461       .669       .984       .  087  !  1. 008  ;  1. 358  i  1.  878     2.  738 


.  169  I     .  323       .472       .038       .  020       .  660 


i 


,  8ti6      1.  043      1.  339 


.236       .417       .634       .806       .024       .906     1.142  !  1.516      2.106 


169       .315       .480  ;    .650       .010       .  6S8       .827      1.043  ,  1.339 


193  I     .358       .539       .717  i     .028       .724       .  9u6      1. 181      1.496 


^14a      .  <0<7  i< „,,u  J" 


^^^ 


Vffrowlh.i'    ^^ 


(LM 


3146       .74G0    ...«lo. 


428a       .7441    ...do.. 


133a      . 8707 


n 


m 


38Ua 


MIS   5    J^^^^    ( 


157       .295       .433       .587       .020 


1C5       .303       .401       .622       .020 


205       .551  i    .882     1.307       .136 


425       .803  i  1.200     1.705       .217 


.591       .748       .045      L  i:»8 


.OrW       .709  1  1.024  i  1.260 


1.378     1.772     2.520  1  3.602 


1.850     2.539  ;  3.701 


335!     .077  ,  1.134     1.713       .283     1.701     2.335     3.36S 


I 
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roftuuDs 

POUXDSOF— 


ULTIMATI 


88S      an     U08  1  ms 


Jfu    :     Jn,    :    /n.    ;    In, 


1. 


1.811 


1.9M 


L524 


1,732 


2. 550 


2.6B8 


2.M7 


2.SM 


a.  347 


/». 


8.  Ex.  5 19 


•o 

a 

0 

8 


In, 


4 

a 

9 

& 
1 

e 
H 


o   . 

SB 

a  Ok 


Pete  r  tption  of  hmetbtrn. 


i.m 


MB     !&€?• 


541  I    ^290     Hhort.  oblique.    CuiMfi  ■!»•<. 


CIO      •.!« 


la. 


747     IL 


756     lL56t 


Sliort,  oblique.    Coeree  epUatm. 


(Fiiie,«pUateriAg;  flbeie  bocUed  1 


•BO     14.400    {     wDdneke. 


Do. 


Do. 


Ceane,  ■pliatwtig. 


7B6     ILBBO     Fli^  •pU»tefi«f . 


a.8B7 


12.i 


10.470 


12.710 


l&llO 


LBBO     1&710 


16l700 


074  i  14.850 


810  ;  UL400 


Brittle,  ".4deep.   CmokedeloBCfr*la.>S"* 

C  Fine.  epUsteriBiL  intenectiiix  **  Cooper" 
<  linee  dereloped  on  three  Ikeie  oppeelte 
i '  middle  beenng. 

Spttmteriag. 


Flae,  eplioteriBic.    Flbeie  cii  uibed 


C  Ffae,  epliBteriBg. 

<     bers  omehed.    Bud 

(    opposite  conMn. 


dlieetloA.    Fi- 
gs IndflBted 


700    lOLfTB 


!  10.1 


Fine,  spHiiteriiiiL iaterseetfaig  "Cooper" 
linee  dereloped  on  side. 

SpUateriag,   obUqne    dlreetUm.     Fibwe 


Long,  ■pUatetiBg. 


SpUirtflred  et  loot.  2|''frem middle  bearing. 


Long  iplinter  started  from  one  ooriMr. 
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8 

I 


756 


Ute 


7fa 


7» 


871* 


tmb 


1111s 


Ullft 


X 

i 


I 


.870 


.ni4 


AboatM 


U 


7587 


.77t6 


7728 


.7as 


.7154 


.7m 


,SI15 


I 


40 


40 


o 

a 

e 

I 


DSTLicnoxs  roft  loads  n  rocms 


110 


18 


10 


10 


I  I  ■  I  ■ 


il 


In. 
.815 

.X7f 

.X7f 

.878 

.473 

.815 

..844 

.846 

.408 


In. 

.sn 


I  I 


331    ,    441 


441 


sa      isi      7n 


In.        In.    '    In.    <    In.    \    In. 


854 


367 


H4 


197 


287 


.187 


.512 


.787 


,579 


.458 


788 


561 


L380      .180     L 


783 


L819 


LS85 


L273 


L671 


L800 


067 


LSIO     L7B 


Jml        In. 


rao   31780 


L161 


L063     1.505 


1.161     L681 


816 


L142 


504 


.410 


.501 


854 


1.406 


.787 


064 


Lin 


L654 


L480 


1.108 


.854 


L457 


.787 


.118 


.075 


.177 


217 


224 


.001 


Ott 


L024 


L684 


L752 


L7S2 


L142 


.878 


L406 


.786 


1.7*1 


LSIO 


2.206 


2.862 


31 810 


3L1S0 


8L671 


2.815 


2L0e7 


L181 


L043 


8L288 


2.264 


8.606 


8L248 


2L008 


L504 


2.018 


LSM     L860 
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I>KFIJBCnON8  FOB  LOADS  IH 
POUVDB  OF— 

1 

J 
1 

Jn. 

ULTOfATB 
BTKBICOTM. 

882 

In. 

1102 

1213 

1323 

1 

-a 
1 

MS 

1^ 

Description  of  fractnre. 

jn«. 

In. 

In. 

In. 

772 
847 
772 
540 
441 
870 
780 
895 
710 
786 
728 
718 
838 
772 
560 
088 
283 
187 

U.770 

12.910 

U.770 

8.280 

8.720 

10.220 

1L590 

10.800 

10.880 

12.120 

11.070 

10.020 

12.780 

1L770 

8.390 

14.884 

4.010 

2.860 

Splintering  near  knot,  6"  from  middle. 

<  Splintered  along  one  comer  tension  side. 
>     Snokled  at  season  oracles. 

C  Obliqne  splintering.    Cracks  along  grain. 
)     Sap. 

C  Short,  brittle,  ".3  deep.   Obliqne  fracture, 
\     V  long,  extending  across  stick. 

5  Obliqne,  5"  long,    across   stick.    Cross- 
I     grained.    Sap. 

Coarse,  splintering. 

3.150 

••■•■■■ 

• 

• 

Short,  splintering.    Fibers  cmshed. 

C  Failed  at  knot,  4"  from  middle.    Opened 
{     diagonal  crack  along  grain,  18^'  long. 

Short,  brittle  break".3  deep  and  %"  in  width. 

C  Opened  crack  between  rings  of  gfowth, 
{     tension  side. 

5  Obliqne.  brittle.    End  bearings  indented 
opposite  comers. 

Coarse,  splintering. 

3.348 

Splintered  at  comer,  tension  side. 

Failed  at  knot,  4"  frvm  middle. 

;  Obliqne,  12"  long,  splitting  stick.    Cross- 
grained. 

(  Fracture  started  2"  from  middle,  rannine 
<     along   fjain   in   oblique  direction  4". 

2.776 

3.548 

C     Knot  ^'  diameter. 
ObUque,  britae. 

Do. 

• 
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a 

i 


s 


^m 

^ 


506a 


ma 


infr 


lS44a 


124te 


1246a 


1266a 


12656 


263a 


2536 


21 


126a 


i 


6066 


6876 


9784 


6617 


6606 


6813 


6876 


6648 


.8012 


.7026 


.5724 


.6126 


1266      .6205 


686a 


.6170 


6866,    .4S12 


648a      .  5170 


6486 


16a 


.4812 


.4830 


o 

a 

S. 

& 

a 


10 


17 


10 


8 


a 

I 

e 

8 


'lit  " 


TT  " 
■  lilt' 

■■    mm    ^L^ 


M 


6 


Mill  Wi 

I 


DIFLBCnOXS  FOE  LOADS  Of  POUHIW  OP — 


110 


In. 


186 


286 


.276 


266 


.808 


.224 


205 


,472 


.217 


160 


220 


In. 


.426 


,488 


.472 


.682 


.661 


.667 


.418 


.402 


006 


.304 


.823 


.807      .618 


.614 


.472 


.358 


006 


.787 


.601 


881 


441 


In. 


.561 


646 


622 


.728 


.787 


.843 


.874 


508 


606 


L486 


.671 


484 


061 


1.824 


L846 


.006 


In. 


.807 


1.047 


L142 


1.276 


L280 


796 


808 


2.186 


.772 


1.440 


L585 


In. 


061 


089 


070 


001 


102 


102 


118 


.028 


.016 


.362 


.024 


.188 


.108 


441 


In. 


.816 


026 


926 


L103 


L268 


1.819 


.811 


.827 


.819 


689 


661 


In. 


L102 


L272 


1.604 


1.664 


1.701 


1.744 


L068 


L030 


.890 


L508    2.480 


LOU 


061 


772 


In. 


In. 


1.575 


1. 


L811 


2.244 


2.165 


2.402 


2.756 


La40 


L516 


1.200     1.516 


L209 
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DXFLXCnONS  FOB  LOADS  IM 
POUKOS  OF— . 

• 

§ 
1 

a 

D 

1 

ULTIMATE 
BTBIHOTH. 

882 

992 

1102 

1213 
In, 

1328 

1 

Description  of  fraotare. 

Xn. 

In, 

In. 

In. 

In. 

215 
882 
798 
720 
806 
056 
700 
658 
1.0M 
1.082 
441 
745 
005 
562 
605 
441 
365 
847 

8.280 

18.450 

12.170 

10.980 

10.600 

9.990 

10.670 

10.080 

15.920 

16.600 

6.720 

1L300 

9.220 

&420 

7.700 

6.720 

5.560 

5.290 

Oblique,  6"  long.    Croee-grained. 
Brittle  Mdd  iplinterinE. 

'  Brittle  at  one  comer,  opening  craoki  along 
grain. 

Coarae,  eplintering. 
Do. 

Coarae,  ipUnterlng.    ".i  deep. 
Do. 

Do. 

1.850 

2.911 
2.284 

1 

Coarse,  long,  splintering. 

1   882 

I     knot  V' from  middle. 
Obliqne,  8"  long.    Cross-grained. 

• 

Obliq ne,  brittle.    Split  along  grain . 

Do. 

Fine,  splintering.    Fibers  cmshed. 

C  Coarse,    splintering.      Fibers    omsbed. 
I     Wood  season  cracked. 

Obliqne,  15"  long.    Cross-grained. 

(  Oblique.  11"  long.    Began  at  knot  2"  ttom 
\     middle. 

Oblique,  5"  long.    Croas-grained. 

•«•••• 
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8 

9 


I9b 


1067 


7fla 


766 


76tf 


808a 


112a 


117a 


318a 


148a 


825 


851a 


8516 


407a 


766 


766 


*   a 


4878 


4818 


4875 


4843 


8864 


8204 


.6662 


.5852 


6618 


0081 


.5724 


6455 


.7483 


.7386 


.5882 


6832 


6040 


o 
a 


& 

ft  ; 

S  I 


1 


a 

o 


DBViacnoB  worn,  loaiw  n  rwnnm 


uo 


/n. 


Jn.        In. 


/n.        /n.        In.        Jit.        /«.    '    Jn. 


488       .748  I  1.063 


12 


10 


12 


472  i    . 


16 


TTTWTF 


iiiiiiiiii 


18 


8 


14 


12 


12 


Q 
Q 


301 


160 


.276 


.218 


.218 


.187 


.220 


.224 


.187 


.157 


.205 


.107 


.157 


.118 


488 


.778 


815 


.551 


806 


681 


.571 


488 


.728 


370   .551 


304 


884 


.384 


.417 


.413 


.878 


.338 


815 


236 


583 


.581 


.680 


680 


.500 


.501 


.512 


406 


886 


845 


788 


.748 


850 


.850 


866 


.827 


.680 


.700 


.520 


.679  1.108  L504 


.070 


.012 


024 


024 


.051 


028 


030 


050 


008 


047 


008 


945 


827 


700 


1.142 


756 


807 


854 


.858 


006 


854 


.700 


.835 


687 


.736 


.582 


1.575 


L248 


LU8 


,967 


.945 


1.004 


L160 


LllO 


L102 


006 


L102 


804 


.945 


1.161 


L272 


l.«54 


1.457 


L161 


L402 


1.949 


1.548 


1. 417   L  949 


L122 


1.260 


.827 


1.496 


L688 


1.084 
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DBruEcnoira  iob  loaiw  ni 

POU1ID0OV— 


882 


Tn. 


982 


In, 


Ufa 


In. 


1.782 


1213 


In. 


i.2eo 


L57B 


1828 


In, 


9 


M 

8 


In. 


ULTDCATB 
8TIUENOTH. 


^ 


a 

e 
H 


Description  of  fraoturo. 


770 


045 


610 


656 


528 


808 


968 


720 


551 


684 


845 


629 


870 


882 


868 


772 


1.070 


9.580 


1L740 


8.830 


8.800 


8.880 


&050 


(  Brittle,  ".5  deep.  Fiben  enuhed.  Opened 
(     cracu  along  grain. 


Coarse,  splintering. 


(  Short,  brittle,  ".i  deep.    Fibers  crashed. 
I     Opened  cracks  along  grain. 


Long,  splintering.  Fibers  crashed. 


Brittle  and  splinterinii^  Fibers  crashed. 


Shorti  brittle,  1".4  deep.    Fibers  crashed. 


A  '7iMi   S  Short,  brittle,  ''.75  deep.    Broke  1^'  from 
*-^^    i     middle  atdoU  spot  in  wood. 


14.760 


10.880 


8.400 


10.480 


12.880 


8.580 


18.270 


18.460 


13.250 


U.760 


16.820 


Brittle,  splintering. 


Obliqae,  15"  long.   Cross-grained. 


Oblique,  lO'' long.  Cross-grained. 


(Brittle,  splintering.    Broke  at  knot  1" 
I     from  mradle. 


(  Brittle,  irregular  break  at  middle.   Crack 
(     along  center  splitting  stick  in  halres. 


Obliqoe,  beginning  at  comer,  tension  side. 


Broke  6"  from  middle.    Cross-grained. 


Long,   obliqne.    Fibers  crashed.    Cross- 
gtiined. 


Brittle,  splintering.   Fibers  crashed. 


Brittle,  ".5  deep.    Split  along  grain. 


{ 


Irregalar,  brittle,  ".8  deep.     Split  ^alaag 
grain. 
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• 

1 

8 

! 

e 

1 

BD 

41te 

.7197 

41» 

.OSS 

enu 

.8177 

•m 

.6062 

Mb 

.7443 

na 

.7486 

ate 

.7181 

satt 

.6180 

te 

.8166 

u 

.7686 

lOOto 

.6644 

lM6ft 

.6488 

m 

.8716 

in 

.8&6 

IMTs 

.8161 

1«7> 

.78» 

Ute 

.8064 

IMm 

.8668 

4 

a 


6 


10 


16 


18 


16 


U 


18 


a 


o 

§ 

3 

I! 

5 


^ 


DBVLICnom  fOB  LOADS  Df  POOHD0  OP— 


110 


881 


■ 


17 


17 


18 


17 


'   a-     1 


-vV 


In. 


161 


276 


148 


307 


298 


.218 


.410 


884 


.188 


146 


.140 


117 


168 


.118 


188 


.187 


HI 


142 


JfL 


MR 


866 


.487 


861 


.861 


884 


.776 


.709 


.417 


.818 


148 


.276 


441 


In,        In, 


646 


.677 


.846 


806 


618 


1.184 


,449 


428 


.078 


.480 


.878 


.418 


854 


L142 


948 


L181 


848 


1.028 


L663 


867 


.787 


.890 


.492 


886 


.476 


441 


881 


In. 


097 


088 


.846 


209 


.916 


.016 


.078 


088 


.008 


.012 


In, 


L188 


L228 


.880 


2.142 


L732 


.871 


806 


008 


418  '    .581 

i  I 


.804 


.612 


867 


.488 


In, 


L816 


772 


1.102 


2.462 


.819 


.717 


L082 


L196 


.706 


616 


In. 


In. 


2.607 


L075 


L878 


L568 


L161 


768 


795 


.748 


,884 


1.358 


L181 


1.772 


2.Ui6 


L417 


945 


864 


1.138 


L043 
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T>mwLMcnoma  tob  loads  » 

rOUllDS  OF-— 


4. 409 


1.688 


1.497 


2.284 


2.988 


1.788 


1.14S 


1.299 


1.457 


1.181 


1.280 


In, 


2.884 


L998 


3.189 


4.184 


2.878 


L467 


L486 


U08 


In, 


8.425 


2.968 


1818 


In. 


1.811 


8.238 


V 


L949 


2.758 


1828 


In. 


2.808 


9 

o 

9 

pa 

9 


In. 


6.118 


5.681 


4.921 


ULTDIATB 
STRKHOTH. 


m 

g 

-a 

H 


6.299 


8.648 


2.766 


435 


441 


490 


480 


684 


546 


565 


1,170 


1,175 


1,070 


1,010 


1,102 


1.064 


1,253 


1,102 


075 


995 


o 

•at 
it 


18.616 


6.680 


6.720 


7.470 


6.560 


9.670 


8.820 


&610 


17.840 


17.920 


16.820 


16.400 


1&180 


16.220 


19. 110 


16.800 


14.870 


15.170 


DesoriptioD  of  frsctare. 


Long,  obliqae,  ooane,  tpUntexing.  Sap. 


Long,  obUqne,  9"  long.  CroM-grained. 


Broke  at  knot  Hi"  from  middle. 


Oblique.  Croet-grained. 


Brittle, ''.4  deep.  Stick  worm-eaten. 


C  Split  along  grain  from  end  to  end  between 
(     rings  of  growth. 


Failed  at  knot  i"  fh>m  middle. 


Short,  brittle,  ".2  deep,  split  along  grain. 


5 Fine, splintering,  intersecting  "Cooper*' 
I     lines  derelopMl  on  side.  Heart 

<  Fine,  splintering,  tnterseoting  "Cooper  "^ 
I    lines  deyeloped  on  side.    Bap. 


Short,  splintering.  Sap. 


Do. 


Long,  fine  splintering. 


Long,  fine  splintering,  ooTering  half  of 
one  face.  One  end  oearing  indented  on 
comer.    10  per  cent.  sap. 

Fine,  splintering.    Heart. 


Short  splintering. 


C  Brittle,  ".  3  deep.    SpUt  along  grain.  Fi- 
{     bers  crashed. 
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8 
a 

I 

m 
§ 


31 


24Aa 


2496 


s 

I 

00 


.8108 


.8040 


24»e       .8168 


9i9a 


8166 


581a 


631d 


631« 


880a 


Olt 


Olat 


883a 


3886 


383e 


301a 


30U 


1082a 


7560 


.7047 


.8746 


.0148 


760O 


.7181 


6608 


0875 


0421 


8886 


.8648 


.0000 


I 

i 


1 

o 

g 


15 


18 


20 


20 


15 


24 


24 


24 


28 


15 


20 


20 


8 


■ 


VEwiMCTKam  worn,  loads  a  ronnw  oi 


22 


12 


80 


110 


In. 


.157 


.177 


.157 


.126 


.118 


.146 


.142 


.126 


.150 


.180 


.197 


.264 


.256 


.201 


.205 


.220 


.205 


.260 


In. 


.881 


.201 


.296 


.276 


.240 


.252 


.244 


.402 


.457 


354 


.402 


.463 


441 


441 


In. 


.512 


500 


.441 


.354 


In. 


.m 


304 


.402 


.354 


.378 


,551 


.728 


603 


846 


620 


.501 


.579 


.472 


458 


512 


520 


.472 


.728 


L082 


.864 


L201 


.720 


.807 


.787 


.874 


In. 


.012 


.008 


.012 


.012 


.012 


006 


.016 


065 


,070 


.126 


.039 


.043 


.030 


In. 


.748 


681 


.482 


,458 


520 


,480 


.512 


.512 


.748 


LOOS 


L028 


.752 


.827 


.8U 


.800 


551 


772 


In.        Im. 


884  1  1. 280 


846  '  4.122 


.756     L012 


.654 


,602 


053 


L417 


1.323 


1.575 


064 


Lioe 


L043 


L181 


776 


.717 


887 


837 


.748 


.795 


.787 


1.213 


1.441 


1.319 


1.780 


2.087 


L236 


1.417 


1.339 


1.675 


L004 


1.084 


.945 


L614 


2.363 


4.035 


1.8U 


2126 


TESTS   OF   IRON   AND   STEEL   AND   OTHER   MATERIALS.      299 
Table  1.— TRANSVERSE  TESTS— Continued. 


DBPLKCT10II8  FOB  LOADS  IN 
POUNDS  OF— 


902 


Jn.        In, 


2.205 


1-8U 


1.772 


1.201 


1-122 


1.290 


1.209 


1.118 


1.181 


1.240 


2.180 


a  347 


7.838 


2.148 


2,323 


2.421 


3.032 


2.002 


2.520 


2.244 


1.417 


1. 614     2. 165 


1102 


In, 


1218 


1328 


In, 


z.ztn 


1.040 


!•  uvo 


2.165 


1. 378     1. 752 


1.535 


L676 


2.126 


2.843 


5.107 


2.063 


3.688 


3.807 


&.U8 


7»284 


3.087 


2.323 


In. 


3.465 


^ 


In, 


4.004 


4.881 


4.528 


7.480 


ULTIVATB 

STBKNOTH. 

• 

m 
1 

ModaluB  of 
rapture. 

1,076 

16.300 

1,000 

16.620 

1,168 

17.810 

080 

14.040 

1,145 

17.460 

1,213 

1&480 

1,212 

18.480 

1,858 

20.710 

1,168 

17. 810 

1.164 

17.750 

061 

14.660 

710 

10.880 

1,056 

16.100 

002 

15.180 

1,002 

16.650 

1,102 

16,800 

1.050 

16.010 

1,022 

16.580 

• 

DesoriptloD  of  fraotare. 


Fine,  splintering. 


Long,  fine  splintering.    Fibers  omshed. 
ph.) 


(Fnotograph.) 


Long,  fine  splintering,  intersecting  "Coop- 
er" lines  developed. 


Brittle,  splintei^g.    Heart. 


Brittle,  splintering,  ' '  Cooper  "  lines  derel- 
oped  on  sides.    Heart. 


Long,  fine  splintering,  intersecting  "  Coop 
er  '*  lines  dereloiMd.    Heart 


Do. 


Long,  fine  splintering,  intersecting ' '  Coop- 
er *  lines  developed.    (Photograph.) 


Fine,  splintering.  Fibers  crushed.  "Coop 
er  "  lines  dereloped.  Small  knots  neai 
middle. 


Fine,  splintering.    Fibers  crushed  .30  per 
cent,  heart  wood  compression  side. 

Square,  brittle, ".  2  deep.    Opened  cracks 
along  grain. 


Do. 


Took  maximum  deflection  starting  splint- 
ers. 


Took  maximum  deflection  without  frac- 
turing fibers. 

SFine,  splintering  along  one  edge.  End 
bearings  indented  one  edge.  Middle 
bearing  indented,  opposite  edge. 


Fine,  splintering. 


Do. 


C  Took  maximum  deflection,  starting  fibers 
(     at  one  comer. 
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8 

S 

I 


§ 


jm 

S 


10826 


UM 


1164« 


llUb 


1166 


1166 


1170 


254a 


72a 


725 


848a 


a 

OQ 


8884 


.7026 


8481 


.7761 


.7182 


8881 


.7686 


.7586 


8056 


65 


1051a 


1051 


88a 


885 


288a 


8150 


.7818 


.8750 


0650 


847S 


.9 

I 

m 

a 


80 


16 


18 


20 


17 


11 


10 


17 


20 


12 


16 


15 


25 


12 


14 


12 


18 


16 


a 

1 


a 

I 


DIFLBCnOHB  FOB  LOiLDS  DT  POUNDS  OF— 


110 


In. 


.201 


.157 


.142 


.157 


220 


In. 


.461 


.828 


.258 


.276 


.157      .816 


205 


157 


180 


218 


187 


.236 


217 


107 


.103 


168 


154 


.185 


:i07 


.276 


.406 


.864 


.410 


.304 


.850 


.327 


.276 


885 


.854 


331 


In, 


.680 


.472 


874 


.402 


.468 


601 


.413 


.854 


.602 


.543 


.614 


.571 


.550 


.528 


.512 


.429 


.402 


441 


In. 


880 


650 


.504 


.535 


.614 


.810 


.532 


.480 


441 


.772 


.843 


.803 


.787 


.728 


603 


.550 


689 


700 


In. 


.043 


.024 


.016 


.016 


.020 


061 


.197 


.012 


.055 


.048 


In. 


,  b06 


.654 


.500 


.551 


.680 


.827 


.561 


.480 


551 


.787 


.048      .866 


.080 


.043 


.051 


.020 


.048 


.035 


.807 


.^16 


.748 


.720 


.501 


.700 


.748 


In. 


1.083 


.827 


.630 


.685 


.787 


L102 


.709 


.501 


1.165 


L084 


L102 


L063 


1.082 


065 


.921 


.728 


.886 


928 


772 


In, 


L417 


L083 


787 


In. 


L850  ; 


L378 


065 


1.079 


L465 


.045 


.752 


1.684 


1.299 


L461 


1.339 


L878 


L220 


L220 


.929 


L193 


1.206 


1.068 


1.960 


894 


2.284 


L732 


1.850 


L782 


1.740 


L(r73 


L6M 


L220 


L476 


L575 
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DKFLSCnom  FOB  LOADS  UT 
POUHD8  0F— 


in. 


2.4M 


1-772 


1.103 


1.307 


2.738 


1.079 


2.441 


2.402 


2.264 


2  302 


2.205 


In, 


3.740 


2  618 


L457 


L677 


S.394 


L290 


2  203     3. 110 


3.504 


3.098 


2972 


1102 


In, 


L811 


2205 


1213 


In. 


2559 


1323 


In. 


L676  '  L969 


1.417 


1.811 


L929     2506 


2.047 


2550 


2870 


2002 


d 

e 

a 

o 

3 


In. 
4.831 


3.543 


3.543 


7.874 


2862 


5.118 


5.512 


3.548 


ULTIMATB 
nVXMOTH. 


4 
•d 

9 

S. 

3 

O 

H 


m 

0 


1,018 


1,076 


L272 


15.520 


16.410 


19.400 


L  210     1&  450 


735 


1,020 


959 


1,828 


865 


979 


1,078 


992 


992 


1,044 


1,095 


1,274 


1,102 


1,078 


1L210 


15.550 


14.620 


20.250 


18.190 


14.080 


16.440 


15.180 


15.130 


15.920 


16.700 


19.480 


16.800 


16.440 


Deaoriptloii  of  fraotnre. 


!  Splintering,  ".  3  deep  half  w»y  aoroM,  in- 
tersecting "Cooper"  line*  dereloped 
oompreeeion  tide  in  heart  wood. 

CLong,  fine,  eplinterlng,  interMcting 
<  "Cooper"  Unee  developed  on  8  faoee. 
(     Heart  wood. 


Do. 


{ 


Long,  fine,  eplintering,  intereecting 
"Cooper**  lines  dereloDed  on  8  facet. 
Ten  per  cent,  sap  wooa,  tension  side. 
(Photograph.) 


Coarse,  splintering.    Heart. 


(  Took  maximnm  deflection,  slightly  start- 
I     ing  fibers,  tension  side. 


(  Fine,  splintering,  intersecting  "Cooper** 
\     lines  develop^  compression  side. 

( Coarse,  splintering,    40  per  cent,  heart 
I     wood  compression  side. 


Short,  britUe,  ".  1  deep. 


Fine,  splintering. 


C  Oblique,  splintering.     Snd  bearings  in- 
{     dented  opposite  comers. 


C  Coarse,  splintering  of  sap  wood,  5  per  cent. 
{     sap  wood. 


Short,  splintering.    Sap. 


Splintering.    Heart 


<  Long,  flne,  splintering,  40  per  cent,  sap 
I     wood,  tension  side. 

Long,  flne,  splintering.    Heart. 


Do. 


Coarse,  splintering.    Sap 
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s 
s 

a 

e 

1 

• 

CO 

1008a 

.8614 

10966 

.8114 

1168a 

.8680 

11666 

.8600 

121ia 

.6660 

442a 

.8452 

588a 

.6962 

6886 

.7468 

538e 

.8182 

159 

.8158 

888a 

.7863 

8886 

.8040 

838c 

.8080 

237a 

.8636 

2376 

.8856 

120a 

.7386 

362a 

.7645 

8626 

.7727 

U3 

a 


24 


20 


22 


22 


16 


17 


28 


24 


14 


11 


8 


8 


12 


14 


14 


10 


8 


DSFLKCnONB  FOB  LOADS  DT  POUITDA  OP— 


110 


.217 


268 


291 


240 


177 


266 


.181 


.177 


.181 


.186 


.262 


.201 


.177 


.167 


.180 


.181 


.197 


In. 


.472 


.512 


.589 


.487 


.315 


.472 


.350 


.815 


.854 


.472 


.354 


.889 


.295 


.236 


.331 


.561 


.406 


881 

1 
441 

In, 

In. 

.740 

L083 

.766 

1.102 

.827 

1.240 

.684 

.906 

.473 

.638 

.748 

L061 

.600 

.673 

.467 

.618 

.469 

.630 

.624 

.748 

.728 

1.086 

.651 

.748 

.589 

.724 

.441 

.575 

.864 

.457 

.472 

.650 

.887 

L201 

.696 

.846 

In. 


.118 


.102 


.197 


.087 


.024 


1.122 


1.134 


551 


661    1    772 


In. 


1.480 


1.476 


1.280     L630 


.058 


.654 


.079     L 102 


.024 


.036 


.024 


.039 


.087 


.043 


.024 


.020 


.004 


.039 


.118 


.047 


.646 


.680 


.724 


L083 


.748 


.736 


.691 


.472 


660 


L228 


L244 


.839 


1.417 


.906 


In.    I    In- 


2.067  ;  2.756 


2.032  i  2.874 


2.244     3.347 


1.614 


2.1S5 


1.102     L504 


1.850 


1.181 


.  885     1. 126 


.827 


.945 


1.457 


.972 


.945 


.748 


.579 


L063 


1.555 


L433 


1.378 


1.232     L634 


1.622 


L181 


1.968 


L280 


L205 


.933 


.713 


L142 


2.252 


1.654 


2.776 


L673 


L535 


L181 


1.476 


3.886 


8.224 
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Tabus  1.— TRANSVERSE  TESTS— Continned. 


DBTLBCnOSB  FOB  LOADS  IK 

poumw  OF— 

1 

a 

1 
\ 

li 

882 

002 
In. 

1 
U08 

1213 

1323 

In. 

4^331 

1    In. 

In. 

t 
In.        In. 

i 

i 

1 
1 

! 

i 

1 

1 

1 

1874 

4.134 





4.134 

1 

1.929 

2.677 
2.362 

* 

3.268 

1.732 

....... 

2.221 

8.807 

5.315 

2.232 

2.983 
2.607 
1.772 
L228 
2.885 

2.006 

4.05S 
2.808 
L516 

&118 

L417 

3.082 
L800 

L034 
2.067 

2.480 

• 

8.847 

aL22i 

907     13.380 


880 


858 


825 


766 


874 


1,045 


1,028 


1,064 


880 


1,067 


1,142 


1,218 


13.420 


13.060 


15.130 


12.580 


1L660 


18.880 


15l 


15i680 


16.220 


18.420 


16.120 


17.410 


18L570 


1,406     21.420 


1,000 


867 


15.250 


ISL! 


18.460 


Deaeription  of  frmotore. 


Coarse,  Bpliiiteiing.     Heart. 


Do. 


(  CoMMo,  siklLitMliig.   Opened  craoks  along 
(     grain.    Heart  iM>vi 

(  Coarae,  apUniering.   Opened  cracks  akmg 
(     grain.    Heart    (Photograph.) 


Short,  splintering.    Heart 


Failed  at  knot  3"  from  middle.    Sap. 


(  Sqnare  fracture  ".4  de^.    Opened  cracks  v 
(     al<mg  grain.    Sap. 


Fine,  splintering.    Sap. 


Splintering  and  brittle. 


Fine,  spUntering.  Fibers  crushed.  Heart 


5  Long  spUntering  half  across  tenaimi  side.. 
I     End  bearings  mdented  opposite  comers. 


Do. 


Fine,  spUntering.    Heart 


(  Lon£,flne,spUntering^intersecting ' '  Coop 
(     er^  lines  compression  side. 


Do. 


hort  brittle,  ".5  deep.  Started  cracks 
akmg  grain.  Piece  iO''  long  tew  out  of 
tenuonside. 

spUntering.     20   per  cent  sap 
tflnrioa  side. 


wood 


Short  spUntering.    Opened  crack  niOBg 
grain.    Sap. 
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S 

a 

1 

m 

8 

M 


00 


74te 


740» 


7M 


917 


.7813 


«56 


» 


3  c 


4M 


40101 


8470 


6415 


.8511 


,7482 


,7088 


,7828 


.7784 


7500 


7614 


e 
a 

b 

& 

& 

a 

s 


1 

O 

o 
e 
3 


POB  LOADS  B  rocms  ev- 


il 


8 


5Ko>lw«ll> 
>deflAedr$ 


iluli.l 


>  1 


^^ii 


^^:/ 


!• 


U 


10 


10 


80 


15 


13 


24 


11 


m 


1 

JJL 


i 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DIFLBCnOlIB  FOB  LOADS  DT 
POUHDe  OF— 

Max  Imam  deflection. 

ULTIMATB 
BTRKNOTH. 

982 

002 

1102 

1213 

1328 

4 

a 

I 
1 

Hodolnt   of 
rapture. 

In. 
«77 

In. 
4.201 

In. 

In. 

In. 

In. 

5.512 

• 

1,034 
740 

1.162 
441 
528 
768 
002 
056 
736 
864 
068 
858 
770 
064 
770 
882 
765 
868 

15.770 

11.280 

200 

1.575 

L858 

2.165 

17.720 

6.720 

&060 

2.105 

11.710 

000 

15.180 

.<MB 

8.150 

14.580 

• 

11.220 

• 

3.543 

13.170 

.000 

14.760 

13.080 

11.740 

2M 

14.700 

11.740 

504 

13.450 

11.660 

• 

• 

13.240 

...... 

Deaoriptioo  of  flractnre. 


Fine,  splintering.    Sap. 


(Oblique.     Cross-grained.     10    per    cent 
I     heart  wood  compression  side. 


Oblique.    Cross-grained.    Heart 


Failed  at  knot  6"  flrom  middle. 


5  Square,  brittle,  ".8  deep.     Short,  oblique 
)     fracture  separating  specimen. 


Coarse,  splintering.    Cross-grained. 


{ 


Short,  brittle,  ".7  deep.  Oblique  flractures 
idong  grain. 


(Brittle,  splinterinff.      Oblique  fiaotures 
{     along  grain.    Fibers  crushed. 


(  Brittle,  ".Z  deep.    Opened  cracks  along 
i     grain. 

(  Square,  brittle,  ".3  deep.    Oblique  crack, 
\     17"  long,  splitting  oifend. 

(Brittle,  ".8  deep,  opening  cracks  along 
{     grain. 


Brittle,  splintering. 


Irregular,  brittle. 


Splintering. 


(  Short,  brittle,  ".3  deep.     Opened  crack 
I     along  grain. 


Splintering,  ".3  deep. 


Square,  brittle,  ".Z  deep. 


Irregular,  brittle,  ".3  deep. 


S.  Ex.  5r ^20 
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111* 

.6n6 

IIJMI 

.7148 

U3i» 

.7686 

Ufc 

•'- 

• 

.7766 

-^ 

.7675 

»66 

.7TM 

2Sla 

.7163 

.7176 

1 
16 

.8061 

60 

.7611 

66 

.7664 

16 

.7144 

16 

.6648 

30 

.8475 

8 

.8579 

8 

.8075 

11 

TESTS   OF   IRON  AND   STEEL   AND   OTHER   BiATERIALS.       307 
Table  1.— TRANSVERSE  TESTS— Continued. 


DUfLBCnom  lOB  LOADS  DT 
POUITDS  OF— 


lf%. 


MI 


.m 


.831 


»7 


992 


In. 


1102 


1213 


In. 


2.480 


752 


756 


2.421 


In. 


717 


fl02  i  L917 


2.658 


683 


2.205 


1828 


In. 


In. 


ULTDCATB 
STBBIOTH. 


■3 

o 
H 


2.766 


8.347 


2.756 


•SB 


646 


648 


560 


920 


992 


992 


874 


718 


996 


960 


796 


680 


615 


460 


970 


1,204 


1,058 


9.850 


9.880 


&890 


14.080 


15.130 


16.130 


15.086 


18.880 


10.960 


1&170 


14.940 


12.120 


10.870 


9.380 


7.010 


14.790 


18.360 


16.130 


D«soriptioii  of  fhustnre. 


(  Short,  brittle,  ".4  deep.    Opened  otAoks 
(     Along  gimin. 


(Brittle,    aplintering,    ".5    deep.     SmaH 
(     wonn  hole  at  fractore. 


Irregalar,  brittle,  ".6  deep. 

SFlne,  splintering,  intersecting  "Cooper" 
lines  developed  in  three  places,  com- 
pression side. 


Long,  fine,  splintering.    Fibers  omshed. 


Long,  flne,  splintering. 


Fine,  splintering.    Slight  cmshing. 


Long,  obliqae. 


Short,  brittle,    ".d  deep. 


Coane,  splintering. 


C  Fine,  splintering.    "Cooper  "  lines  derel- 
I    oped  compression  side. 


Coarse,  splintering. 


Brittle,  splintering.    Worm-eaten. 


Brittle,  splintering. 


C  Brittle.    ".6  deep.    Oblique  crack  8'Mong 
I     separating  stick. 


Splintering. 


Splintering.    (Photograph.) 


Fine,  splintering.    Cross-grained. 
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Tablx  1.— TRANSVERSE  TESTS— Continned. 


8 

s 

^ 

8 

> 

6* 

1 

1 

o 

7486 

.8090 

749a 


749ft      .8666 


.7307 


.7818 


.8001 


8848 


.8466 


.8778 


.7448 


.7567 


.7864 


.7557 


7142 


7548 


.7744 


.7585 


.7410 


1050a 


10606 


1287a 


1287ft 


670a 


670ft 


965a 


9e5ft 


9e8a 


968ft 


1027a 


1027ft 


1020a 


t 


15 


16 


16 


16 


g 

o 

a 

o 

i 


18 


12 


12 


16 


DEFLICTIONS  FOB  LOADS  IB  POUXIM  Ol 


110 


In. 


.146 


256 


296 


i 


I 


17 


14 


17 


.276 


173 


244 


.154 


.181 


283 


252 


.213 


.236 


.256 


.236 


276 


.315 


.217 


220 


Jn, 


295 


406 


465 


.512 


.354 


570 


500 


433 


.457 


•  4«o 


.449 


.472 


.571 


.413 


831 


In. 


433 


.740 


.787 


.811 


.500 


768 


.461 


.824 


441 


.736 


.610 


.700 


.748 


666 


.700 


906 


680 


In. 


.SO] 


L004 


L142 


.972 


L142 


.673 


L102 


.680 


.732 


In. 


020 


.087 


.U8 


.070 


L075 


.846 


064 


L068 


906 


L004 


L372 


.878 


004 


.016 


035 


.157 


.096 


.043 


067 


.079 


.047 


.050 


441 


In. 


.610 


L063 


L181 


L165 


L122 


551 


In. 


.772 


L35B 


L654 


1.310 


,878 


L417 


.660      .827 


,736 


L330 


1.118 


.846 


045 


L795 


L457 


L128 


an       772 


J».         In. 


1.701     2.550 


2.874 


L122 


L043 


L024 

L280 

L075 

L366 

.025 

L181 

L008 

L810 

1.810 

L713 

.878 

1.142 

2.441 


L068 


L467 


L782 


1.457 


2.607 


LSIO 


1.486 


3L543 


2.058 


1.850 


2.264 


1.706     2.441 


1.575  !  2.067 


1.732 


2.343 


1.437;    1. 
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Table  1.— TRANSVERSE  TESTS—Continued. 


BBFLKCnOHB  fOB  LOADS  DT 
FOUXDSOF— 


882        902 


In. 


1.034 


3.622 


Jn. 


2.016 


1.8S0 


2.508 


1102 


/n. 


li.505 


2.382 


2.972 


2.756 


1213 


In. 


1323 


in. 


In, 


2.550 


7.284 


3.037 


3.937 


3.937 


4.724 


3.347 


3.150 


3.180 


3.150 


3.S43 


ULTDfATB 
BTBKHOTH. 


a 
d 

s. 
I 


1,085 


080 


705 


661 


661 


1,089 


080 


045 


865 


825 


802 


085 


888 


865 


062 


772 


661 


868 


0  d 


Description  of  fraotnra. 


16.540 


14.040 


ia750 


ia080 


10.080 


16.610 


14.040 


14. 410 


13.190 


12.580 


12.230 


15.020 


13.540 


13.190 


14.670 


11.773 


10.080 


13.200 


Fine,  splintering. 


Do. 


C  Broke  at  worm-eaten  knot,  middle  df 
(     stick.    Cross-Krained. 


Goarse,  splintering. 


Long,  obliqne.    Cross-grained. 


(  Fine,  splintering,  oblique  direction.  (Pko 
(     tograph.) 


Fine,  splintering,  obliqne  direction. 


Brittle,  splintering. 


C  Obliqne.   5"  long,  separating  stick.  Cross- 
(     grained. 

(  Obliqne  starting  at  comers  tension  and 
}     compression  sides.    Cross-grained. 

C  Obliqne  starting  at  comers  tension  side. 
(     Cross-grained. 

C  Brittle,   splintering.    ".Z  deep,   opening 
(     obliqne  cracks  along  grain. 


C  Brittle.     ".1  deep.    Obliqne  firaotare  18^' 
(     long  separating  stick. 

C  Brittle.     ".3  deep.     Obliqne  fhustores 
{     along  grain. 

C  Irregular,  brittle.    ".3  deep.    Splintering 
{     along  grain. 

(Irregnlar,   brittle.     ".3   deep.     Oblique 
I     fractures  along  grain. 

(  Brittle.    ".3  deep.    ObUque  fraotnre  16" 
(     long  separating  stick. 


(Irregnlar.   brittle.     ".2  deep.     Oblique 
I     crack  along  grain. 
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Tabls  L— TSA58YEB8E 


8 
J 

I 

m 

8 
t 


^ 

• 

1 

•g 

t 

•• 

o 

& 

§ 

& 

1 

3 

17* 


ISU 


ISU 


ni« 


T7U 


417a 


il7» 


. « 


•172 


nm 


117 


Itt 


Sta 


i 


o 
:3 


n* 


441 


In,    I    Im.    ,    In, 


I  1 


YT 


• !  f;'- 


r 


271 ;  .sfii     .Mi 


.512       .772     L 


28S       .453       .«•      .M5 


•       4a 


16 


IS 


197 


753 


378       .571 


7« 


.«7  ;  l: 


ITi     Lltt 


L417 


.772     LU4 


.515       .GO 


16 


433       .M7 


.217       .413  :    .618       .827 


.472 


18 


17 


.115 :  . 


.  a 


L417 


296  I    .535      .854     L2» 


40 


18 


15 


10 


ill 


rrr 


ii 


.874 


187 


177 


i 


.728     L18B 


.815 


680,    .788     LOO     LSlO 


m 


In, 


In. 


1441 


L575 


U8     L150 


106     LS>7     1.713 


067       .084     L 


Lies 


157 


L713 


.512 


188 


.567 


.874 


7M 


677 


,816 


•12 


.184     L 


LOOS 


L457 


L772 


2.000  I  15» 


LOBS    2.206 


L417 


2.588 


2.284  ,  3.307 


.5S1      .748 


LlflS 


L781 


787     LOU 


L148 


L180 


L457 


L488 


1,487     L8U 


L819 


L6M 
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Tablx  1.— TRANSVERSE  TESTS— Continued. 


DBFLBCnOHS  FOR  LOADS  DT 

pouxDB  or— 


in. 


.012 


L658 


L3e2 


902 


In. 


i.709 


860 


IBf 


2.800 


2.690 


8.U0 


1102 


In. 


1213 


In. 


4.881 


1823 


In. 


In. 


4.184 


2.756 


4.381 


&M1 


2.620 


2.068 


6.816 


2.660 


8.888 


ULTIMATB 
iTBBHOTH. « 


I 


620 


002 


046 


0P6 


868 


638 


840 


760 


648 


772 


040 


806 


644 


002 


1,028 


1,U2 


666 


Si 

•si 

3« 


0.460 


De«criptioii  of  flraotare. 


Brittle,  oblique. 


iR  14A    (Brittle.  spUnterinff.     50  per  cent,    sap 
15.  lag    J     wood  tension  tide. 


14.430 


16.080 


13.080 


0.730 


12. 810 


(Brittle,  splintering.      ".4 deep.     10  per 
}     cent,  sap  wood  tMision  side. 


Coarse,  splintering.    Heart 


Do. 


Irregnlar,  brittle.    ".3  deep. 


Coarse,  splintering. 


11. 500    Brittle.    Cross-grained. 


&360 


1L770 


14.380 


4.660 


8.800 


16.180 


16.680 


Do. 


Oblique,  splintering.    Cross-grained. 


(  Took  maximum  deflection,  starting  slight 
{   fractures  tension  side.  Drewoffbearings. 


Brittle.    Crosa-grained. 


Do. 


Coarse,  splintering. 


Do. 


17. 670    Long,  coarse  splintering. 


0.900 


Oblique.    Opened  season  craok  at  end. 
Cross-gn^ed. 


910    18, 880    Oblique.    20"  long  separatlag  itlek. 
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Tabu  L—TRJISBfTEBSS  TESTS— C 


3 
S 

3 


3 

s 


>   I 


3 
3 


43Sa   .73BT 


aaid   .  7455 


983a   .7884 


^313  t 


1071  ,  .8523 


Hrr'la'     .8154 


1073  ,  .i*154 


54S«,  .7808 


5456  i  .7784 


545c 


782b   .7963 


rssft 


546 


.no2 


.71«> 


54^  .7413 


7580 


.8758 


oanjEnoaB  pom  loads  xv 


uo 


331         441  0  4il         5S1         881       n 


a    ' 

X 

.«* 

1 
1 

3106 

.a«B8 

13 

In.         fiiL         In.         Iru         Im.        In.        B^        Im.       bu 
.2D5       .388       .485         iod       .«I5B       .858      LIUIL408    1.163 


12 


U 


3) 


'        .Iir         413       .410         ^M3       .065       .«6     LI^     L5So    1138 


4UM__Awi 


r"^ 


.  1^5 


«3       .«B4       .705       .988     La»l     L575 


33:       .8ULI42       .niULIfl8     1.383     2.3Klt^ 


338       .838      Li38       .130iL388     L772     2LI02 


8 


1 


38       .«a       .732     LtMH       .(188L065     L338     L?ll 


113       .421       .«»       .9S1         079;     .9e»     L  213      L  306     2.1^ 


•252       .472       .717     LOSS       .088     L«6     L354     L^SO     2.4^*- 


^  —     "^"  T" 


u 


16 


18 


20 


1 


I        .130       .396       .481       .630       .020 


1  ■ 


183       .35«?       .3ai       .700       .032 


.807     H)24     L 


758       .945     L230     1.61' 


.137       .315       .472       .830       .030  i     .634       .898     LU63     L 


,&T     1. 


118       .348       .374       .486       .016       .508 


UO       .252       .370       .408       .030  ;     . 


7S7       .904 


16 


15 


16 


355       .481       .717     LOti     L310  i  L772     2.384     3.071 


.197       .3S4  I     .551       .748       .680 


.197 

-»4 

1 

.539 

.736 

.088 

1 

.748 

.in 

1 

.500 

1 

s 

[ 

.094 

.877 

.354 

1 

.660  i 

1 

.985 

1 

1 

L378 

.148 

L417   ... 

1 

L8M     1.35^  >  L772 


888     1.298  '  LOn 


688     L  181  i  LS96 
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Table  1.— TRANSVERSE  TESTS— Continued. 


XCnONS  FOB  LOADS  Of 
POUNDS  OF— 


)92 


In. 


874 


1102 


1213 


In. 


ao5 


535 


In. 


1323 


o 

•a 
« 

9 

a 
3 


ULTIMATE 
STBK50TH. 


Jn. 


In. 


2.402 


2.974 


2.874 


a 

a 

i. 

3 

o 
H 


864 


872 


092 


4. 134        860 


3.150 


4.724 


3.037 


756 


1^ 

1^ 


13.170 


13.300 


15.130 


13. 110 


11.530 


900     15.100 


068     14  760 


4.134         972 


2.244  I      980 


2.244 


3.150 


14.820 


14.940 


815     12.430 


1.535 


4  311 


3.701 


1,078 


060 


992 


1,040 


940 


882 


974 


548 


16.440 


14  640 


15.180 


15.860 


14  880 


13.450 


14850 


&360 


Description  of  fracture. 


Coarse,  splintering. 

C  Brittle.  ".3  deep.  Opened,  oblique  crack 
<  along  grain.  20  per  cent  sap  wood  com- 
(     pression  side. 

Fine,  splintering. 


Do. 


Irregolar,  brittle.    ".2  deep. 


Coarse,  splintering. 


Short,  splintering.    ".15  deep. 


Coarse,  splintering. 


Obhqae,  splintering. 


( Irregolar,  brittle.    Knot  imd  worm  hole 
I     middle  of  stick.    Fibers  crashed. 


Splintering.    Fibers  crashed. 


C  Square,  brittle.     Dark  seam  in  wood  a^ 
)     middle  of  stick. 


Brittle,  splintering.    1"  deep. 


Fine,  splintering.    Drew  off  bearings. 


(  Coarse,  brittle,  splintering.    Crack  along 
I     grain. 


Brittle,  splintering.    ".3  deep. 


Coarse,  splintering. 


Failed  at  knots  10"  firom  middle. 
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• 

8 
8 

1 

1 
& 

e 

1 

8Mb 

.8889 

76te 

.9199 

7556 

.9289 

S24a 

.7898 

6246 

.7710 

240a 

.8432 

2406 

.8687 

81a 

.7313 

aiia 

.7528 

35a 

.8352 

434a 

.6652 

925a 

.8267 

9266 

.7623 

84a 

.7983 

84ta 

278a 

.9864 

287a 

.9126 

614a 

.9069 

4 

i 


8 


n 


12 


12 


10 


30 


20 


13 


12 


18 


16 


SO 


14 


18 


18 


16 


o 

I 


DBFLICnOire  lOB  LOADS  Of  POUXIW  OF— 


110 


In. 


295 


.232 


.217 


.197 


173 


177 


.901 


.157 


.185 


.118 


.331 


.118 


.157 


.197 


.180 


.197 


.157 


.177 


220 


In. 


.566 


468 


449 


.413 


.843 


.864 


.410 


.307 


.385 


.228 


.646 


.316 


894 


.262 


.816 


.886 


881 


In. 


.677 


.614 


.651 


.532 


606 


.449 


.512 


.335 


1.032 


.364 


.472 


.675 


.894 


.661 


.472 


.660 


441 


In. 


L844 


965 


.945 


.846 


.786 


.728 


.827 


.579 


.681 


.483 


1.476 


496 


.680 


.808 


.612 


.748 


.642 


.661 


In. 


.180 


.071 


.079 


.043 


.039 


.085 


.039 


.012 


.020 


.012 


.157 


.024 


.024 


.065 


.012 


.024 


.043 


441 


In. 


L264 


L004 


966 


.878 


.748 


.752 


.850 


.691 


697 


.457 


L585 


.600 


.654 


.819 


.684 


.760 


.646 


651 


In. 


L634 


L272 


661 


m 


In. 


2.323 


L721 


h. 


1.200     1.673 


1.102 


.945 


.953 


L087 


.748 


.846 


.551 


630 


.815 


L0&5 


.650 


.984 


.846 


.878 


1.457 


1.240 


IIM 


1284 


IW 


L673 


1.244    1.575 


1.457 


.961 


1.181 


669 


1.949 


L181 


1.445 


.846 


,806 


1.024 


L878 


.811 


L280 


LOffl 


1.811 


1.823 


.984 


L064 


L088     t878 


L148 


L417 
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DKFLBCnOHS  FOB  LOADS  DT 

pomnw 


as       M2 


» 


ns 


«5 


>39 


176 


>82 


ISB 


tl4 


iM 


ISl 


tt8 


In. 


3.806 


5.815 


3.425 


2.972 


2.874 


8.543 


L870 


L244 


L732 


72 


3.  en 


L42S 


2.618 


2.186 


&206 


U02 


In. 


2.421 


1.575 


L772 


8.642 


8.110 


2.819 


1218 


In. 


2.186 


2.126 


9.m. 


1328 


In. 


2.677 


Jn. 


2.968 


5.512 


7.87< 


4.724 


3.740 


4.134 


2.362 


1.969 


1.969 


2.087 


4.134 


8.150 


5.816 


4.066 


ULTDfATB 
BTUDfOTH. 


I 


746 


1,064 


1«060 


1,060 


1,076 


1.000 


1,085 


1.146 


875 


1,228 


515 


1,062 


988 


1,078 


1,870 


1,216 


1.202 


1,218 


1^ 

^  Pi 


1L870 


16.580 


16.160 


16.010 


16.410 


1&250 


1&780 


17. 470 


13.340 


1&730 


7.850 


16.190 


15.070 


16.440 


20.890 


ia580 


1&880 


1&480 


DeAoriptioii  of  fraetore. 


Brittle,  Tioinity  of  knots,  middle  of  stick. 


f  Splintered  at  knot  4"  from  middle,  on  cor- 
(     ner.    40  per  oeni.  sap  wood,  tension  side. 


(  Took  maximum  deflectimi  without  start- 
\     ing  fibres.    Drew  off  bearings. 


Long,  fine,  splintering. 


Do. 


Fine,  splintering.    ".8  deep,  extending  ".6 
across  face,  tension  side. 


Fine,  splintering  at  comer,  tension  side. 


Coarse,  splintering. 


Brittle,  splintering.    ".3  deep. 


Fine,  splintering.    Fibers  crushed. 


Square,  brittle.    ".7  deep. 


Irregular,  brittle.    1"  deep. 


C  Oblique,  beginning   at   comer,    tension 
\     side.    Cross-grained. 


Fine,  splintering. 


Do. 


<  Fine,  splintering.    Fibers  disturbed,  com 
(     pression  side  near  knoti  8"  from  middle. 


Fine,  splintering. 


Do. 
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Q 


1 !  I 


a 

e 


I 


I 

en 


5146 


.6754 


S23a!  .0205 


3235  :  .0066 


688a 


6886 


655a 


6556 


608a 


1103a 


11036 


404a 


700a 


7006 


010a 


0106 


054a 


L0023 


1.0023 


L1408 


1.0474 


e 

I 


a 
t 


a 
o 
s 


DBFLBCnOSS  FOB  LOADS  IN  POUVDS  OF— 


110     I     2S0     I     331     :     441 


I 


14 


10 


10 


17 


In,    '  In. 

.107  i  .862 

.107  i  .382 

.107 


In.    '     In. 
.651  !    .748 


606 


.787 


.602      .827 


16     !   fa 


.217  '    .417  I    .630       .866       .030 


In. 

.030 

.043 
.050 


t  I 


.315  :    .618  I    .013     L272  I    .001 


10   '    km 


I         I 


■^\^:^i.. 


L0023 


L0420 


1.0460 


.0127 


.0307 


.0114 


.8072 


L0113 


0646     1. 0108 


640a 


.8835 


rrTTTT 


16 


14 


iiiuiij 


8 


276  I    .  551  I    .  827     1. 181  i    .008 


.180 


12 


.268 

.217 

.240 

.134 

.150 

.157 

.157 
/ 
.165 

.276 

.256 

.107 


.378 

.571 

.807 

.520 

.815 

L142 

.433 

.650 

.006 

.488 

.760 

1.068 

.256 

.304 

.561 

.276 

.421 

.551 

.807 

.453 

.610 

.822 

.484 

.642 

.843 

.402 

.678 

.520 

.811 

L161 

.512 

.787 

L150 

.354 

.532 

.717 

008 


.060 


.070 


.008 


.016 


.085 


020 


.008 


.U8 


.122 


.020 


441 

551 

661 

77! 

In. 

In. 

In.      1%. 

.756 

.884 

L260 

L<14 

.807 

L043 

1.319 

LIS 

.846 

L102 

L417 

L791 

.866 

1.102 

L417 

L8U 

L200 

1.673 

2.177 

IW 

1.220 

L575 

2.067 

17M 

.850 

L178 

L535 

2.008 

2.57» 

.921 

1.161 

L506 

L9M 

1.075 

1.378 

L811 

1421 

.561 

.660 

.843 

LOtf 

.671 

.700 

.804 

L102 

.618 

.787 

1.012 

L8« 

.638 

.8U 

L043 

La» 

.660 

.  866 

L118 

1.ST8 

L181 

L181 

.717 

L686 

L602 

.006 

2.086 

2.7«* 

L102 

L8» 
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DtFLBCnONS  FOR   LOADS  Df 
POUVDB  OF— 


S8 

13 
>5 


B3 


00 


SO 


130 


«6 


165 


103 


992 


In. 
2L520 

2.677 

3.881 


L890 


1.713 


L976 


2.134 


1102 


1213 


1828 


In, 


In. 


3.583 


In, 


2.185 


2.626 


2.874 


2.894 


4.724 


§ 
I 


;« 


In, 


2.968 


4.134 


2.441 


8.987 


8.150 


L890 


3.847 


3.150 


2.166 


1.969 


8.963 


2.166 


ULTIMATE 

aTRKNOTH. 

fi          ^ 

•o 

o  . 

0 

d 

*  & 

o 

o  S 

0. 

2ft 

22 

3 

e 
H 

s 

1,055 

16.090 

DMoription  of  ftvotare. 


Coarse,  splintorinf;.    CroM-gralned. 


1  iM     17  Min    S  Short,  splintering.    15  per  cent    heart 
1,  IM  ,  17. 680    j     ^^^  compresflon  side/ 


1.025 


985 


882 


910 


441 


882 


840 


928 


992 


1,245 


1,140 


950 


992 


790 


610 


1,281 


15.680 


15.020 


18.450 


18.880 


6.720 


18.450 


14.880 


14.150 


15.180 


1&980 


17.880 


14.490 


1&130 


12.050 


9.800 


ia770 


Coarse,  splintering.    Failed  at  knot  at 


C  Coarse,  SI 
\     middle. 


Coarse,  splintering.    Cross-grained. 


Oblique.    Cross-grained. 


Failed  at  knot  S"  from  middle. 


C  Obliqae,  5"  long.    Broke  oat  at  center. 
(     Cross-grained. 

CObliqne.    Cross-grained.    Sixty  per  cent. 
(     sap  wood. 


Obliqne.    Cross-grained. 


Do. 


(  Tongh.  splintering. 
I     grained. 


Fibers  crashed,  oross* 


Long,  fine,  splintering. 


Fine,  splintering. 


(  Brittle,  splintering.    Failed  at  knot,  ten. 
I     sion  side. 


Do. 


C  Oblique,    beginning  at    corner.    Cross- 
\     gnuned. 


Brittle,  at  knots,  tension  side. 


Long,  fine,  splintering.    Grain,  curly. 
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J 
I 


g 


i 

o 

1 

00 


6485 

•  M^NP 

663« 

•  l^RA 

668» 

.8204 

664a 

L6I64 

663a 

.8608 

6686 

.8506 

685a 

.8676 

6856 

.8654 

7a 

.7011 

76 

.6889 

7c 

.6364 

Id 

.6500 

45ia 

.5598 

45ta 

.6160 

45s6 

.5432 

82a 

.6261 

140a 

.6787 

141a 

.5887 

o 

a 

s. 
& 

a 


19 


U 


10 


16 


16 


IS 


24 


10 


19 


18 


16 


18 


1 


a 

e 


DBFLBCnOn  fOl  LOADS  DT  POUSIM  01 


110 


11 


12 


In, 


.186 


.157 


.150 


290        381        441 


In, 


815 


7a. 


,480 


.472 


987      .441 


//// 


181 


197 


.218 


9H 


.150 


168 


148 


.197 


.197 


224 


936 


.157 


.252 


409 


406 


453 


4a 


»i 


386 


.458 


.472 


.807 


.500 


In,        In, 


090 


646      .094 


614 


501 


354 


411 


484 


.445 


.570 


.609 


688 


7.08 


.458 


.756 


679 


L8Q7 


858 


LOOO 


.917 


.479 


.567 


566 


807 


.854 


965 


606 


1.089 


094 


.188 


441 


In. 


058 


.067 


051 


004 


006 


019 


.016 


098 


090 


.047 


.051 


.012 


.051 


660 


561 


L866 


L016 


•45 


480 


.678 


661 


.815 


.815 


.979 


969 


.618 


L051 


In. 


.787 


887 


.748 


L791 


L166 


L149 


L878 


L181 


661    I   711 


In.  \    In 


.700 


846 


768 


1.067 


L063 


1.280 


L960 


.787 


L004    i.2n 


L068    L 


.965    1.201 


2.457 


L64S 


2.047 


L486  !  1006 


1.850 


L655 


.748 


1088 


.9U 


hm 


1.083  I  L378 


L480 


L878 


L870 


LOTS 


L024 


1.378  I  L850 


IIM 


L8U 
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DBFLBCnOHS  FOB  LOADS  Of 
FOUVDS  IK — 

1 

a 

1 

1 

ULTIMATB 
8TBBHOTH. 

ttS 

002 

1102 

1213 

1328 

1 

s. 

3 

1%, 
.4M 

In, 
L881 

L020 

L772 

In, 
2.328 

2.506 

2.828 

In, 

In, 

In. 
2.008 

3.150 

2.882 

2.457 

2.058 

2.382 

1,102 

1,206 

1,140 

661 

882 

875 

715 

885 

1,206 

1,102 

086 

006 

806 

860 

740 

740 

865 

786 

18.180 
ia420 
17.880 
10.080 
18.450 
18.840 

laooo 

12.660 
18.870 
16.800 
15.020 
1&170 
12.270 
12.060 
1L280 
11.280 

laioo 

11. 210 

575 

487 

953 

2.882 
2.882 
2.888 
2.186 
2.441 
2.165 
L068 
2.862 
1.060 
LT72 

• 

110 

L346 
L780 

1.780 

.378 

.811 

.403 

2.823 

•••  •• 

* 

Desoriptlon  of  fhustoro. 


Long,  fine,  splintering.    Gndn  oorly. 


Cosne,  obUqne,  splintering. 


Long,  fine,  splintering. 


Oblique,  V  long.    Cross-gnined. 


Fine,  splintering.  Fibers  crashed  »t  knots. 


Obliqoe.    Cross-gnUned. 


C  Broke  at  knot,  ^f'  from  middle.    Cross- 
\     grained. 


Short,  britae,  ".15  deep,  knot  'M  diameter 
tension  side.    Grain,  onrly. 


Fine,  splintering.    Fibers  crashed. 


Coarse,  splintering.    Fibers  crashed. 


Fine,  splintering.    Fibers  crashed. 


CkwTse,  long,  splintering.  Fibers  crashed. 


{ 


Brittle,    splintering  .1"    deep.     Fibers 
crashed. 


Obliqae,  along  grain.    Cross-grained. 


Brittle,  splintering. 


!  Short,  brittle, 'M  deep.  Obliqae  cracks 
alons  grain.  Yvctj  per  cent  sap  wood, 
tensu>n  side. 


ObUqae,  beginning  at  comers,  tension  side. 

!  Short,  brittle,  ".3  deep.  Obliqae,  frac- 
tares  20''  long,  nearly  separating  wedge- 
shaped  piece,  compression  side. 


V 
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Table  1.— TRANSVERSE  TESTS— Contiiiiied. 


a 

1 

m 
0 

e 

M 


140 


216a 


2166 


217 


218a 


2186 


020a 


0206 


1048a 


10486 


061a 


0816 


762a 


17a 


176 


30a 


aOta 


80sa 


.7464 


DEFUccnom  for  loads  di  roLinw  oi 


o 


'S         !         e 


I 


s 
c 


110 


331    j    441 


441    !    561        661 


10 


.7283 

10 

•  6768 

7 

.7816 

7 

.7264 

20 

•  6066 

18 

.6641 

20 

.6662 

20 

.7680 

7 

.7426 

6 

.8680 

0 

.8036 

14 

.7654 

8 

.7102 

7 

.6847 

10 

.7284 

.7610 

16 

.7082 

6 

I, 


I 


M 


r  TT " 



In 

In. 

^57 

.316 

.142 

.283 

.107 

.874 

.217 

.483 

.167 

.206 

.167 

.303 

.224 

.472 

.107 

.417 

.157 

.201 

.167 

.206 

.107 

.370 

.180 

.874 

.107 

.864 

.157 

.815 

.177 

.885 

. ' 

.107 

.374 

.167 

.315 

.276 

.682 

In.   \    In.    ,    In. 


082 


.402 

.661  ; 

1 

.433 

.sn 

.Wl 

.787 

.660 

.946 

.438 

.675 

.441 

.606 

.706 

1.063 

.680 

.046 

.483 

.576 

.440 

.606 

.561 

.748 

.870 

.803 

.661 

.701 

.472 

.684 

.480 

.650 

.871 

.785 

.472 

.650 

.843 

1.220 

.012 


024 


.070 


.008 


.012 


.091 


.070 


.012 


.012 


.020 


.047 


.065 


.012 


.016 


.080 


.024 


.188 


In.        In.       In. 

.080       .876  i  LIU    U  3» 

875       .736  j    .025    L-  1^ 

i       I 

787     L082  !  L358    U  Sl^ 


.965     L220  i  L614    2- 06T 


.579 


.610 


L091 


966 


.501 


614 


756 


827 


807 


.646 


.650 


.808 


.646 


L240 


.728 


.776 


L555 


.748 


787 


L671 


1. 


.827 


.831 


L071 


.815 


L654 


.006 

l.t22 

.084 

lo* 

L829 

.045 

l.l» 

L024 

i.atf 

L280 

L57S 

L494 



L417 

1.85» 

LOOS 

L3» 

LOOS 

1.85* 

L378 

tm 

L063 

L28» 

1284 

3.190 
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Table  1.— TRANSVERSE  TESTS— Continued. 


PBFLBCnOKS  FOB  LOAM  DT 
POUlfDe  OF— 


882  ;    092 


In.  !     In. 


L417     1.713 


1102 


1218 


In. 


2.677 


3.822 


1.350     L808 


1.406  I  1.8n 


1.457 


L8U 


1.575     2.028 


1.M6     2.480 


S.461 


1.654 


1.732 


2.201 


2.234 


2.166 


1.634     2.086 


2.126 


2.362 


2.500 


2.618 


2.677 


1828 


a 
o 

§ 


ULTDfATB 
STBBMOTH . 


3 

e 
H 


In. 


In. 


In. 


1.575 


3.937 


2.539 


2.362 


1.969 


2.862 


8.150 


2.550 


4.134 


L772 


8.548 


2.756 


2.165 


2.953 


3.701 


5.315 


842 


995 


825 


1,008 


1,168 


1,102 


640 


716 


1,205 


1,102 


1,178 


748 


992 


1,082 


992 


980 


1  195 


898 


S.  Ex.  6 ^21 


12.840 


15. 170 


12.580 


Detcription  of  fracture. 


Obliqae,  started  at  knot  S''  from  middle. 


Look,  obliqae.  beginning  at  comer. 

C  Obliqae,  15"  long,  beginning  at  oornar. 
<  Bnd  bearings  mdented  opposite  bom- 
(     ers.    Cross-grained. 


15. 370     Coarse,  splinte^ting. 


17. 810 


16.800 


9.760 


10.920 


18.870 


16.800 


Splintering. 


Fine,  splintering,  ".4  deep. 


Short,  brittle,  ".i  deep.    (Photograph.) 


Splintering,   brittle,   ."8    deep.    Fibers 
crashed. 


(  Long, splintering,  intersecting  "Cooper" 
\     lines  developed  on  throe  sides. 


Coarse,  splintering. 


,_„--,  f  Obliqne,  began  at  comer  i"  from  middle. 
17. 960    \     Forty  per  cent,  sap  wood. 


11. 410 


15.180 


16.500 


15.130 


14.940 


1&280 


18.690 


C  FaUed  at  knots  and  worm-hole,  9"  from 
(     middle.    Poor  stick,  dry  rot. 


(  Fine,  splintering.     Twenty  per  cent,  sap 
(     wood,  tension  side. 


Splintering. 


Do. 


Splintering  began  at  comer. 


C Splintering  intersecting  "Cooper*'  lines 
(     on  sides. 


C  Opened  longitadinal  crack,  splitting  stick 
i     from  comer  to  comer. 
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Tabls  l.^TRANSYEBSE  TESTS— OontinnecL 


1 


I 


74« 


lib 


86a 


244a 


2446 


247a 


2475 


487a 


628a 


6286 


068a 


0686 


268a 


181a 


1816 


245a 


2456 


265ta 


8486 


.8406 


.7818 


6482 


6026 


.7102 


.7046 


6642 


6841 


.6878 


.7687 


.7621 


.7421 


.6807 


.6767 


.7887 


11 


24 


24 


12 


18 


10 


18 


14 


10 


3 

1 

ma 
O 

i 


H 


16 


15 


10 


T 

D 


Dl 

BFLKCTK 

110 

220 

831 

In. 

In. 

In. 

.200 

.418 

.622 

.286 

.472 

.728 

.217 

.418 

.618 

.228 

.460 

.708 

.848 

.680 

L122 

.130 

.260 

.394 

.188 

.268 

.804 

.160 

.888 

.604 

.286 

.468 

.681 

.220 

.417 

.680 

.281 

.601 

L024 

.866 

.688 

L083 

.107 

.394 

.501 

.188 

.287 

.413 

.146 

.276 

.402 

.167 

.816 

.472 

.146 

.276 

.804 

.126 

i266 

.374 

DBFLKCnOHB  FOR  LOADfl  n  POUHD8  01 


441 


In. 


880 


L016 


.864 


L024 


L700 


.551 


.628 


.700 


.025 


1 866 


2.188 


L684 


.827 


In, 


.071 


.071 


.060 


.060 


.197 


.024 


.016 


am 


.086 


.082 


.418 


.188 


.047 


.661      .020 


441 


In. 


651 


661       772 


In, 


L206 


L086 


.870     L  UO 


.530 

.016 

.680 

.706 

.680 

.060 

.600 

.016 

L048 


L782 


.661 


.668 


.717 


.941 


.870 


2.244 


1.718 


.848 


.551 


.561 


L012 


.836 


.512 


L4ff7 


687 


.807 


L220 


L122 


8.465 


2.421 


1.102 


.680 


.685 


1.280 


L035 


.636 


ill.        1%. 


L675     2.028 


1.810     2.»2 


L446     L8S0 


2.165 


.870 


LOOS 


L248 


1.298  :  L7S2 


L&87     2.028 


L417     1. 


1.417 


.806 


L772 


L0» 


.850    Loa 


L654 


1.200     LTlS 


.815     1.004 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DKFLKCnoro  FOB  LOADS  Df 
POUXD0  OF— 


882 


/n. 


1620 


2.272 


1.299 


1.S95 


2.165 


992 


1102 


In. 


1218 


1823 


Jn. 


8.484     5.512 


2.953 


1.595 


2.028 


2.362 


X299 


L280 


2.362 


L201 


1.595 


1.014 


1.516 


In. 


1.992 


2.126 


2.165 


1.890  I  2.579 


In. 


a 
a 


In. 


6.299 


3.071 


3.543 


2  756 


2.835 


2.165 


6.890 


4.291 


8.150 


2.126 


2.862 


2.047 


2  362 


ULTIMATB 
BTRBlfOTH. 

Total  pounds. 

odnlos      of 
rupture. 

Ht 

1.110 

16.980 

875 

18.340 

1,054 

16.070 

748 

U.410 

518 

7.900 

1,208 

18.420 

1,186 

1&080 

882 

18.450 

818 

12  470 

795 

12120 

624 

9.510 

658 

10.030 

080 

14.940 

1,102 

16.800 

Description  of  fracture. 


Splintering  ".4  deep. 


C  Failed  at  knot  5"  from  middle.    Cross- 
(     grained. 


Coarse,  splintering. 

5  Short,  lirittle,  ".7  deep.    Opened  obliqne 
(     fractures  along  grain. 


(  Short,  brittle,  ".6  deep.    Opened  oblique 
(     fractures  along  grain. 

(  Splintering.   Fibers  crashed,  intersecting 
(     "  Cooper  "  lines  on  three  faces. 


5  Fine,  splintering.   Fibers  crushed,  inter- 
I     secting  '  *  Cooper  lines ' '  on  sides. 


Brittle,  worm-eaten. 


Oblique,  9"  long.    Cross-grained. 


Do. 


(Splintering.     Split  along  fibers  16" ^on 
(     compression  side.    Shaxy. 


Split  along  grain.    Wind  shakes. 


Short,  splintering,  ".2  deep. 


Splintering,  ".4  deep.    Fibers  crashed. 


1, 108     16. 000  I  Coarse,  splintering.    Fibers  crashed. 


980 


1,102 


14.940 


16.800 


3.  ISO     1, 255  !  19. 140 


Short,  splintering,  "A  deep. 

Short,  splintering.    Fibers  crushed. 


C  Short,     splintering.       Fibers    crushed, 
<    "Cooi>er   lines  developed  I 


(    (Photograph.) 


on  three  faces. 
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Table  1.— TRANSVERSE  TESTS— Continaed. 


on  specimen. 

! 

per  inch. 

M 

1 

& 

Si 

1 

3 

K 

966ta 

.6088 

16 

548a 

.7875 

90 

5486 

.7614 

20 

342a 

.6875 

11 

842fr 

.7183 

9 

770a 

.8895 

11 

7706 

.8442 

5 

47a 

.7148 

10 

282a 

.7671 

4 

2826 

.7584 

• 
4 

349a 

.7142 

4 

8496 

.7318 

8  i 

204ia 

.6523 

15 

204ia 

.6170 

20 

264aa 

.6159 

20 

511a 

.7560 

9 

• 

5116 

.7411 

742a 

.7415 

i 

8 

1 
1 

B 
8 


§ 


DBrLBCnOXB  FOR  LOADS  IH  rOUKDB  OF— 


110 


m 


m 


r, 


/ 


Jti. 

.157 
.126 
.118 
.217 
.180 
.197 
.165 
.126 
.201 
.218 
.166 
.157 

.in 

.160 
.165 
.197 
.167 
.157 


220 


881 


Jti.    Jti. 
.815  I  .472 


240 


.244 


.406 


362 


.348 


260 


884 


.481 


299 


.343 


.354 


441 


/«. 


606 


.476 


.472 


.811 


.561   .748 


.575 


.512 


44a 


.581 


458 


458 


512 


796 


.728 


539 


.827 


•45 


441 


561 


Jti.  '  In, 

I 
.020  I 


012   .488 


008 


085 


089 


.048 


089 


.012 


.071 


.083 


610   .020 


682 


.024 


.323   .465 


.335 


.374 


.287 


299 


.612 


.075 


607  ;  .028 


680 


709 


803 


.420   .563 


.472   .661 


.008 


035 


.047 


.020 


.039 


.472 


881 


.787 


.581 


L063 


.748  ,  .984 


.819 


.744 


550 


1.024 


.963 


661 


772 


In, 


In, 
1.240 


748   .906 


728   .906 


L3S8 


1. 


L732 


L536 


1.290  L688 


1.535 


L 142  1. 516 


I 


861  1.280  L732 


614 


,787 


1.102 


L949 


2.862 


630  .  .803 


709  1.960 


660   .827 


.720 


.815 


.501 


1.048 


.748 


.972  1.220 


1.048  ;  1.889 


1.782  i  X303 


L06I   1.889 


1.280 


L350 


.045 


1.740 


L7S2 


1.181 


.660   .  858  I  1. 142 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DBFLXCnOHS  FOB  LOADS 
POinfM  OF— 

in 

1 

B 

a 

S 

1 

In, 
2.885 

882 

092 

1102 

121S 

1328 

In. 
1-W5 

In. 
L002 

• 

1.846 
L808 

In. 

In. 

* 

In, 

LIW 

1.675 
L811 

• 

1-110 

2.488 

2.186 

1.976 

» 

2.868 

2.028 

2.606 

1.90B 

2.677 
2.756 
4.184 
5.U8 
2.862 
2.756 
2.660 
2.560 
2.862 
2.862 
2.660 

1.806 

L7S2 
4.134 

2.087 

2.508 

3.983 

1.4S7 

1.850 
2.803 

1.752 

L758 

• 

Lne 

1.810 

• 

ULTIMATB 
BTRBMOTH. 


0 

% 
I 

H 


S5 


Deseription  of  fracture. 


1,1U2 


1,190 


1,240 


082 


065 


1,048 


002 


1,160 


002 


025 


1,087 


1,065 


800 


900 


878 


865 


1,100 


758 


16.800 


18.160 


I&OIO 


14.210 


14.710 


15.960 


Obliqne,  splintering.    Fibers  crashed. 


Long,  splintering. 


C  Fine,  splintering.  Fibers  crashed,  inter - 
<  secting  "Cooper"  lines  developed  on 
(    three  noes. 


Long,  obliqne.    Cross-grained. 


Oblique,  lO''  long.    Cross-grained. 


Oblique,  8"  long.    Cross-grained. 


15. 180    Obliqne,  16^'  long.    Cross-grained. 


17.690 


15.180 


14.100 


16.570 


16.000 


14.180 


15.100 


18.800 


18.100 


16.770 


1L660 


Fine,  splintering.    Fibers  crushed. 


Short,  splintering.    Fibers  crashed. 


Coarse,  splintering. 


Do. 


Do. 


Short,  brittle,  ".3  deep. 


Splintering.    Fibers  crushed. 


( Irregular,  brittle,  ".8  deep    Slight  crush- 


Coarse,  brittle,  splintering. 


Long,  coarse,  splintering. 


Oblique.    Cross  grained. 
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Tablb  1.— TRANSVERSE  TESTS-OontinnecL 


« 

J 
I 


i 

o 

1 

00 


7426       .8006 


756a 


7566 


601a 


8016 


1171a 


11716 


inie 


862a 


#4a 


6746 


40i 


50a 


612a 


6126 


687a 


6876 


720a 


8034 


J3 
O 

3 


o 


DEFLBCnOBS  FOE  LOAIW  Dl  FOUnW  OV~ 


UO 


220    I     831 


441 


441 


561 


m 


m 


.t^lIKi 

1 
6 

.8106 

17 

1 

.8204 

17 

.7023 

3 

.6818 

4 

.6886 

4 

.7150 

12 

.8717 

24 

.8826 

30 

.7430 

6 

.7477 

15 

.7608 

3 

.7687 

8 

.6010 

16 

.7205 

16 

.5730 

16 

m 


^ 


m 


In. 
.142 

.157 

.146 

.142 

.157 

.188 

.173 

.167 

.276 

.213 

.206 


In. 


In. 


In.    I    In,    I    In. 


160 


.164 


.256 


.220 


.107 


.108 


.406  ;    .680       .016       .561 


.082 


•  flOv 

•  'Sn^y 

.327 

.480 

.600 

.816 

.487 

.630 

.281 

.483 

.571 

.281 

.483 

.601 

1 

.287 

.483 

.670 

.864 

.472 

.650 

.307 

.433 

.870 

.613 

.768 

1.043 

.888 

.601 

.810 

.417 

.680 

.884 

.864 

.682 

.728 

.206 

.441 

.602 

.402 

.764 

1.102 

.488 

.766 

1.063 

.467 

.680 

.065 

.864 

.586 

.717 

.382 

.683 

.787 

.020 


.020 


.024 


680 


.581 


.610 


.030      .581 


.020 


.030 


.050 


030 


.047 


.020 


.020 


.083 


.075 


.030 


.020 


.016 


680 


602 


L063 


.887 


.782 


.630 


1.142 


1.088 


061 


.724 


.785 


In. 


.811 


786 


.748 


.766 


.823 


.748 


L378 


L068 


1.181 


061 


.780 


1.535 


681 


772 


In.    .  In. 

.839    LOM 

■  I 

LiaO    L417 


1.063 


1.907 


925    LlCl 


966 


1.024 


.945 


1.811 


L378 


L467 


1.240 


I  WH 


2.067 


L417  !  1.850 


1.220  1  L505 


.925 


1.161 


L004  I  L260 


tSOl 


1.141 


1.301 


lt» 


1.744 


tflSO 


1.575 


2.717 


2. 


1165 


1.457 


1.505 
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DKFLXCnOBB  fOR  U>ADS  Dl 
POUHINI  OV — 


992 


rn 


437 


.476 


457 


65 


In, 
L457 

2.882 

2.808 

1,811 

1.889 

L890 


U02 


In, 
1.831 


5S4     1.929 


002 


103 


284 


949 


575 


2.894 


2.874 


2.890 


1. 


200*    4.881 


2.808 


8.808 


1218 


In, 
2.284 


8.150 


1828 


In, 


2.441 


811 


I 


8 

I 

a 

p 

t 


In, 


2.660 


2.882 


2.968 


8.150 


8.150 


2.758 


2.185 


ITLTDIAn 
BTKKlfOTH. 


I 


1,265 


992 


1«044 


1«218 


1,190 


1,095 


890 


2.559     1,048 


8.847 


8.347 


8.150 


2.958 


8.740 


4.881 


934 


1,056 


19.140 


15.130 


1&920 


18.480 


iai50 


18.700 


18.570 


15.950 


14.240 


18.090 


Description  of  fhujtare. 


1,040    15.880 


1,085 


1,208 


2.382 


992 


795 


985 


795 


18.540 


1&420 


13.240 


15.130 


12.120 


1&020 


Coane,  tplintering. 


5  Oblique  frsfbtores  along  grain.   Started  at 
I    oomers. 


Oblique,  12"  long.    Croaa-grained. 


(Fine,  splintering.     Sixty  per  cenl  si^ 
I     woNod,  tenaion  nde. 


Do. 


line,  splintering.    Fibers  omshed. 


Obliqne,  beginning  at  oomer. 


Coarse,  splintering.    Fibers  omshed. 


Coarse,  splintering,  oblique  ftaotnre. 


Coarse,  splintering. 


Coarse,  splinterbig,  ".5  deep. 


C  Coarse,  splintering,  oblique.    Thirty  per 
(     cent  sap  wood,  tension  side. 


Long,  fine,  splintering.    Slight  omshing. 


(Short,    splintering,   ".4    deep.      Fiben 
I     cmshea  at  smauknot. 

(Brittle,  splintering,  ".5  deep.    Fraotare 
I     started  near  knot  Z"  from  middle. 


(  Coarse,  splintering.    Failed  at  knot  ".2 
I     diameter. 

(  Coarse,  splintering.    Failed  in  Tloinity  of 
I     knot. 


12.120    Oblique.  Began  at  oomer,  8^' from  middle. 


^"ffl* 


\ 
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Table  1.— TRANSVERSE  TESTS— Continued. 


• 

1 

1 

g 

• 

! 

1 

1 

7986 

.6600 

• 

«M 

.6017 

vnb 

.5060 

Ito 

.4128 

m 

.6880 

180 

.4566 

Mte 

.6060 

288tfi 

.6062 

61to 

.4880 

9a 

.7388 

M 

.7146 

4Aia 

.6852 

4Aia 

.6416 

U9«* 

.7672 

U0& 

.6044 

766a 

.6802 

7666 

.6770 

869a 

.7000 

a 

i 


1 

e 
g 

■** 
O 


14 


niTLBCnOHS  FOR  LOADS  Dl  POUHDS  Ol 


UO 


881 


441 


18 


^ 


^ 


■■:H 


11 


17 


16 


16 


16 


20 


20 


14 


18 


10 


IP 

I  lllliu 


■','/ 
'UilL 


In, 

In. 

.188 

.878 

.150 

.316 

.181 

.862 

.886 

.782 

.217 

.441 

.283 

.591 

.157 

.881 

.177 

.870 

.220 

.483 

.157 

.295 

.167 

.315 

.177 

.366 

.185 

.348 

.157 

.296 

.157 

:295 

.197 

.382 

.165 

.339 

.157 

.315 

.575 


.472 


.551 


L107 


669 


.926 


.612 


.567 


.457 


.480 


.551 


.535 


.433 


.441 


.556 


.520 


.458 


In,       In, 


795  !    .080 


688      .020 


.748  '    .047 


929 


L299 


689 


.768 


.913 


.028 


.087 


.004 


.016 


.024 


.618      .020 


.638      .008 


.748      .016 


.709       .020 


.579       .016 


.579 


.020 


.764      .028 


.709 


.630 


.024 


.020 


441 


In. 

.789 

.688 
.756 


945 


L8a7 


608 


.772 


.945 


.614 


.642 


.748 


.717 


.561 


.591 


.768 


.728 


.650 


651 


In, 


L024 


607 


La09 


L772 


866 


964 


L240 


.787 


.887 


964 


.938 


.748 


,748 


661     I    772 


In, 


In. 


1.012 


LSiO 


L606 


L142     1.406 


L6U 


L299 


L614 


L024 


1.051 


1.240 


1.201 


.945 


.965 


.984     1.260 


929 


.776 


L181 


OA4 


1.209 


L280 


1.614 


L516 


1.201 


l.]81 


L575 


1.585 


L220 
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DKFLBCnOITB  FOB  LOAOfl  IN 
POUinM  OF~ 


JW. 


2.4dl 


1.487 


l.OM 


2.0«7 


2.047 


1.457 


1.476 


2.067 


1028 


l.?75 


In. 


L772 


1126 


L850 


1.889 


1.048 


1108 


1218 


In. 


In. 


1186 


1063 


1670 


1756 


1328 


In. 


o 


9 

a 

p 

t 


ULTIMATS 
BTRBMOTH. 


a 
a 

i. 


o 
H 


I>«9oriptioD  of  fr»cture. 


In. 


L181 


508      0. 120    f  Frmcture  hegMn  at  eomer  7"  from  mid- 
(     die,  at  knot. 


1166        872  !  14. 


8.160 


l.Kr6 


L506 


802     13.600 


5.060 


Long,  splintering.    Fibers  omahed. 


Coarse,  splintwing.    Fibers  omahed. 


\ 


Square,  brittle,  ".2  deep.    Oblique  fraet- 
ares,  20"  long,  nearly  separating  wedge- 
(     shaped  piece. 


lOi  000    Brittle,  obliqae,  along  grain. 


661 


844 


1.068  !      816 


635 


3.847     1.285 


8.087  ;  1,161 


1756        066 


&860 


\ 


Short,  brittle,  ".7  deep.    Obliqae  fraei- 
nre,  i"  long,  completing  fraotnre  at  mid- 
i  (     die  of  stick. 


logjQ    (Fine,    splintering,    ".i  deep.     Fiber  a 
\l     crashed. 


11440    SpUntering,  brittle  at  knoto. 


0. 680    Splintering,  britUe,  1"  deep. 


18.840 


Long,  fine,  splintering.    Slight  crashing. 


17. 700  Do. 


14.730 


1047 


8.160 


1560 


Fine,  splintering,  ".6  deep. 


882     13. 460    i  ^oskTBft,  splintering.    Opened  crack  along 
(     grain. 


1, 208     1&  420    Coarse,  splintering,  ".4  deep. 


1,110 

16.030 

063 

14.680 

065 

15.020 

1,040 

16.860 

Long,  fine,  splintering. 


Long,  coarse,  splintering. 


C  Long,  coarse,  splint«ring.  Failed  at  knota 
(     tension  side. 

{Splinters  started  off  oomer,  tension  side 
Beginning  oppoaite  knot  8^'  fhmi  middla 
Sap. 
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/ 


s 

I 


oo 


863c 


11a 


Ub 


9na 


6776 


.7824 


.7260 


.7784 


.7614 


8460 


.8501 


1047a      .  8068 


10476 


46a 


73« 


736 


73i 


73i 


10S8a 


10a 


106 


848a 


886 


.8182 


.7706 


.7707 


7088 


.7852 


.7641 


.7307 


.6121 


.6167 


6040 


.7084 


DBTLECnom  fOK  LOADfl  Dl  POUaiM  OF— 


110 


14 


16 


15 


20 


24 


20 


18 


18 


18 


16 


22 


▲bout  16 


About  16 


80 


In. 


.150 


188 


.J18 


188 


188 


146 


178 


160 


200 


.157 


.150 


.188 


.217 


.224 


.286 


.418 


.220 


.157 


220 

881 

441 

0 

In, 

In. 

In. 

In, 

.807 

.467 

.606 

.020 

:r6 

.804 

.686 

.016 

.286 

.880 

.468 

.012 

.260 

.804 

.582 

.006 

.r6 

.410 

.561 

.016 

.r6 

.438 

.671 

.020 

.881 

.512 

.680 

.080 

.827 

.406 

.680 

.080 

.402 

.008 

.827 

.047 

.200 

.488 

.501 

.016 

.ro 

.804 

.880 

.016 

.276 

.418 

.661 

.024 

.410 

.618 

.864 

.050 

.417 

.680 

.045 

.087 

.472 

.700 

LOOO 

.016 

.764 

L205 

L811 

.256 

.441 

.603 

L004 

.008 

.201 

.488 

.501 

.020 

441 


In, 


.610 


.561 


.472 


680 


.561 


.571 


.700 


.700 


.846 


.501 


.661 


567 


.076 


L024 


L882 


1.066 


801 


651 


In. 


.787 


680 


.501 


.700 


.728 


026 


1.102 


.748 


,607 


782 


L142 


1.290 


1.846 


L426 


.748 


661       Tli 


'In,       1%. 


1.004 


864 


728 


878 


.921 


1.201 


L488 


.046 


864 


OK 


L487 


L772 


LOOO 


.015 


LIOS 


L102 


1.181 


L675 


L876 


1.1 


L160 


Lon 


L142 


L'l 


8.228 


L181 
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Tablb  1.— transverse  TESTS— Continued. 


DBFLKCmOlCS  FOR  LOADS  IH 
POUMDB  0P~ 

1 

a 
1 

VLTIMATB 
8TBBNOTH. 

882 

992 

1102 

1213 

1328 

• 

a 
I 

o 

•  e 
It 

•SB 

Deacription  of  tmoUu^. 

1 

1 

1 

3 

In. 

1 
In. 

In. 

In. 

In. 

In. 

1.575 

1.909 

3.012 

3.740 

1,148 

17.510 

(Look,  fine,  splintering,  interaecting 
<  V  Cooper  '^  lines  side  of  aiiok.  Ten  per 
(     oent.  Bftp  tension  side. 

L280 

1.654 

2224 

3.847 

1,182 

1&020 

(  Long,  fine,  splintering.  Fibers  omshed. 
I     8»p  wood. 

1.063 

1.819 

1.575 

2047 

2520 

2953 

1.861 

2a  750 

(Lonff,  fine,  splintering,  intersecting 
I     "  Cooper  *'  lines  on  one  ude.  8«p  wood. 

L330 

1.603 

2362 

2953 

2963 
L102 

1,213 
772 

1&480 
1L770 

Long,  fine,  splintering.    Sap  wood. 
Felled  at  knot  6"  tram  middle. 

1.476 

1.772 

926 

14.120 

C  Coarse,  splintering.  Opened  cracks  along 
I     grain. 

2.028 

2658 

4.016 

4.528 

1.188 

17.350 

C  Oblique,  10"  long,  beginning  at  oomer 
I     tension  side  at  middle. 

2.047 

2894 

2150 

995 

15.170 

C  Oblique  flracture  10"  long,  beginning  at 
(     oomer  tension  side  at  iniddle. 

2382 

3.150 

&740 

1 

1,066 

16.250 

5  Short  splintering  ".2  deep.  Sound  knot 
(     at  middle  compression  side. 

L396 

L772 

2  205 

2677 

2150 

1.276 

19.460 

i  Long,  fine  splintering  ".25  deep.  Faint 
^  development  of '  ^Cooper* '  lines  at  middle 
(    bearing. 

L280 

1.516 

1.800 

2323 

8.228 

2228 

1.823 

20.170 

Long,  fine  splintering. 

L2S0 

1.634 

L968 

1.102 

16.800 

C  Brittle.  Opened  cracks  along  heart.  Sea- 
(     son  cracks  at  ends. 

2  530 

3.681 

992 

15.130 

5  Coarse,  brittle  splintering.  Season  cracks 
}     in  stick. 

2  362 

726 

11.070 

5  Coarse  splintering.  Fractores  began  at 
I '   small  knots. 

R56 

13  050 

Long,  coarse  splintering.    Fibres  crashed. 

(FaUed  at  knot  4"  firom  middle.  Stick 
I     warped. 

2  756 

552 

8.420 

4.134 

787 

12  000 

(  Fine  splintering.  Fibres  crashed.  Knot 
I     at  neatral  axis  at  middle. 

1.476 

L020 

2  705 

2963 

1.110 

16.930 

5  Long,  fine  splintering,  intersecting  "Coop- 
I    er^  lines  on  side  or  stick. 
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Tablc  I.— traxstebse  TEara— € 


0 


LOADS  cr 


i 


uo 


331 


771 


a 


XMk  Xm»  XMk  .ok 

.173     .as 


.8W     LU8    L40C 


157 


S»  '    .741 


L99    LTS 


13 


Tfr     LOS 


Ll» 


157 


15 


1M86 


lM5e      .•tl4  ;  ?i^ 


10666 


iU6 


6U6 


1067a      .6466 


10676 

.6028 

5»a 

•  MM^9 

6200 

.6006 

848a 

.7148 

8486 

.7216 

1068a 

.6680 

10686 

.6648 

« 

./I 

16 


10 


10 


13 


12 


16 


118  ,    .314  I    .374 


138       .393 


177       .823       .406 


146      .287       .441 


.143  I    .283  I    .431 


150       .  290      .  472 


217       .441  1    .709 


.197       . 394  I    .  610 


Ll«    L417 


i    .837    LN3 


616      .681 


854 


.6)6  I    .no  I    .776 


.984 


.568  I    .013 


.020 


L063 


849 


.U4 


.035 


.118       .248  I    .366  I    .500  '    .030 


10 


18    ! 


ililiiii 


.122       .252       .362 


Itiiiy 


' 


122       .240       .370 


84 


20 


.U8 


.130 


.236      .354 


.236 


.343 


.482 


488 


.458 


.457 


016 


012 


.012 


.008 


650 


L079 


850 


500 


496 


.480 


.453 


.458 


709 


846     1.102 


L476     2.126 


LN3 


LM3 


Lrs 


Ll» 


Llfl2 


1.417 


L 150     1.595  I  IStf 


638       .787 


618  '    .768 


.  606  \    .  756 


.571 


.561 


.709 


065 


965 


.913 


854 


.815 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DKFLBCnOKB  FOB  LOAOfl  DT 
FOUBD8  OF— 


In, 


811 


308 


902 


1102 


In, 


2.550 


1.980 


1.200 


In. 


1213 


In, 


1.003 


1.290     1.008 


1.200 


L7J2 


1.638 


LMO     1. 


1.585 


2.M7 


l.aOl  I  1.437 


.  181  [  1. 417 


142  I  L470 


003 


L358 


084     1.220 


2.028 


1. 


L870 


2.244 


L040 


1.575 


2.302 


2.105 


1823 


In. 


I 

I 

« 

a 

I 


In, 


2.053 


2.302 


2.105 


2.105 


2.802 


2.700 


1802 


2.058 


2.802 


2.750 


2.441 


VLTUCATS 
flTKSirOTH. 


I 

o 

s. 

3 

e 


1,018 


048 


708 


034 


15.520 


14.400 


11.710 


14.243 


1, 005  I  10. 700 


1. 085     15. 780 


1,155 


1,005 


068 


1,008 


084 


822 


1,130 


1,213 


1.145 


1,140 


17. 010 


15.320 


14.010 


10.200 


14.240 


10.000 


12.580 


17.280 


18.500 


17.400 


17.480 


1, 242     18, 040 


I>e«criptioii  of  fr»ctare. 


C  IrreinilAr,  brittle ".5  deep.  Obliaae  oraok 
<  IS''  long  separating  stick.  SUght  oniah« 
(    Ing. 

C  Coarse  splintering  oblique  direction.  Fi- 
(     bers  crashed  at  snot  5"  fttnn  middle. 


ObUqne  splintering.    Croaa-grained. 


(  Long,  oblique,  befdnning  at  comer  tension 
I     side,    ^ght  crushing. 


Long,  fine  splintering.    Fibers  omshed. 


(  Fine  splintering,  beginning  at  knot    Fi- 
(     bers  crushed  at  knot 


(  Long,  fine  splintering  "A  deep.    Fibers 
\     crushed. 


C  Coarse  splintering  ".5  deep.  Slight  crush* 


Fine  splintering.    Fibers  crushed. 


C  Long,  coarse  splintering.  Fibers  crushed 
<  at  middle  bearing  ana  at  knot  1".4  from 
(    middle. 

(  Long,  coarse  splintering.  Fibers  crushed, 
I     intersecting  ' '  Cooper  "  lines  on  sides. 


Oblique  ftmcture  lO''  long.    Cross-grained. 


Square,  brittle.    Fibers  crushed. 


5  Oblique,  30"  long,  separating  stick.  Fibers 
(     omshed. 


C  Coarse  splintering,  oblique  direction .    Fi- 

<  bers  crushed.    jBnd  bearings  indented 
(    opposite  comers. 

C  Lqnff,  fine  qiHntering.  oblique  direction. 

<  FiMra  crushed.  End  bearings  indented 
(     opposite  comers. 

C  Long,  flue  splintering.    Fibers  crushed. 
\     (Photograph.) 

C  Long,  fine  splintering.    Fibers  crashed  at 

<  middle  and  at  knot  l^"  from  middle. 
(     Ten  per  cent.  sap. 
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Table  1.— TRANSVERSE  TESTS— Continued. 


• 

• 

8 

1 

• 

1 

a 
1 

QQ 

• 

o 

a 

I 

• 

s 

s 

IHSb 

.6048 

20 

1070a 

.6710 

20 

10706 

.6057 

24 

IMa 

.6835 

8 

1906 

.6815 

6 

841« 

.6885 

9 

8416 

.6378 

6 

842a 

.6847 

8 

8416 

.6169 

8 

4a 

.780 

7 

46 

.7465 

9 

221 

.7002 

18 

844a 

.8680 

16 

8446 

.6216 

12 

967a 

.5000 

9 

9676 

.5017 

11 

991a 

.6199 

14 

9916 

.5244 

12 

a 
•5 
o 


o 

a 
o 

■.* 

t 


DKFLICnOHB  fOR  LOADS  IH  POUVIW  OF— 


Ui 


1 


110 

220 

331 

441 

0 

441 

551 

f 

661        7?2 

1 

In, 

In, 

In. 

9ln. 

In. 

In, 

In. 

1 

In.       In. 

.118 

.288 

.346 

.457 

.012 

.461 

.5n 

.697      .854          -! 

.130 

.248 

.370 

.488 

.012 

.488 

.614 

.768      .945 

.098 

.217 

.327 

.445 

.004 

.449 

.571 

.709      .8M              ! 

.185 

.354 

.524 

.717 

• 
.020 

.732 

.925 

1.181     L  535 

.167 

.315 

.472 

.626 

.028 

.642 

.827 

L063     1.W           - 

.185 

.354 

.551 

.748 

.035 

.764 

.984 

1.280  iL772          - 

.157 

.283 

.433 

.579 

.024 

.579 

.748 

.945  , 

1.228           * 

.909 

.425 

.609 

.929 

.060 

.965 

1.260 

L772  ,  2.421 

.185 

.374 

.551 

.756 

.020 

.764 

.984 

1.299     1.772 

1 

.138 

.288 

.394 

.532 

.016 

.532 

.689 

I 

.850  -Loe           / 

.180 

.256 

.394 

.512 

.012 

.532 

.658 

.819    L(«4 

1 

.142 

.295 

.410 

.524 

.008 

.585 

.650 

1 

.776      .945 

1 

.138 

.272 

.394 

.535 

.016 

.532 

.677 

.866     LOO 

.122 

.256 

.394 

.539 

.016 

.551 

.709 

.890 

1.102 

J 

.107 

.374 

.567 

.748 

.020 

.768 

1.004 

' 

.189 

.378 

.575 

.780 

.020 

.787 

L024 

•  •••••- 

.228 

.433 

.658 

.886 

.028 

.804 

L181 

1.476     1.909 

1 

.228 

.476 

.748 

1.068 

.075 

1.083 

L457 

1.969 

2.835 

1 
1 
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Table  1.— TRANSVERSE  TESTS— Continued. 


OXFLBCnOXB  FOR  LOAOfl  Df 
P0UND6  OP— 

im  deflection. 

ULTIMATS 
BTREKOTH. 

• 

a 

Modnlos  of 
rapture. 

Description  of  f^aotnre. 

t 

902 

1102 

1218 

1328 

J 

1 

5 

:3 

Total 

. 

In. 

In. 

In. 

In. 

In. 

3 

1.280 

1.701 

2.441 

1,140 

17.880 

C  Fine  splintering.    Fibers  crashed.    Thir- 
ty per  cent,  heart  wood. 

1 

L406 

1.060 

1,070 

10.820 

(  Long  oblique  crack  beginning  at  comer.. 
FiberB  crashed.    Sap. 

3 

1.327 

1.701 

2.888 
i053 

1,205 
078 

18.370 
14.010 

Fine  splintering.   Fibers  crashed.   Hearts 

e 

C  Long,  fine  splintering  one  comer.    Slight 
omshing.    Sap. 

m 

2.885 

018 

14.000 

Slight  splintering.    Fibers  crashed.    Sap^ 

tn 

8.150 

808 

18.000 

Obliqae  splintering.  Fibers  craBhed.  Sap. 

.A 

2.550 

046 

14.410 

Fine  splintering.    Fibers  crashed.    Sap. 

r? 

m 

*  *  *  * 

882 

18.460 

(Coarse  splintering  at  comers.  Fibers 
I     omshea.    Sap. 

870 

18.270 

FaUed  at  knot  4|"  fh>in  middle. 

C  Coarse  splintering  ".4  deep.  Sap.  (Pho> 
\     tograph.) 

19 

1.002 

2.028 

2.835 

2.058 

1,218 

18.480 

BO 

1.575 

2.008 

2.480 

1,205 

18.870 

Coarae  splintering,  beginning  at  comer. 

22 

L358 

1.721 

2.802 

2.560 

1,218 

ia570 

(Brittle  spliBt«ring  ".4  deep.  Fibers 
<  crashed.  Ten  per  cent,  sap  wood,  ten- 
(     sion  side. 

39 

1.575 

080 

14.040 

(  Long  obliqae,  beginning  at  knot  8^"  frosk 

1 1     miacue.    e»p. 

OR 

1.701 

2.302 

1,005 

10.700    f^«^^??  crackB,  beginning  at  comerB.. 

(     jsna  oeanngs  inaeniea  opposix«  corners. 

1.200 

000 

10.000 

(Irregular,    brittle,    U"    deep.     Opened 

1 1     oraoKB  aiong  grain. 

1  • 

001 

10  080  ^  Short,  brittle,  ".5  deep.^^  Oblique  fVaetnre. 

(      D"  long,  sepaniung  buck. 

780 

1L800 

Oblique,  brittle,  10"  long,  separating  stick. 

772 

11.700 

(  Square,  brittle,  ".4  deep.  Oblique  fhusture 
<     10"  Ions,  senaratinff  stick.     Piece  lO'" 

1  (    long  detached  tenaion  aide. 
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3 
I 

a 
o 

M 

*■ 

2 


i 

o 

I 


a 


a 

s 


1 


a 
o 


DETLKCnOire  FOB  LOAIW  IM  POUHIM  OF— 


110 


8 


14 


14 


10S5a      .4730 


10266      .5084 


7I7a      .4546 


7176       .  4886 


070s      .4466 


0796       .4875 


«85a      .4807 


604a      .4170 


6046       .4040  I  About  8 


In. 


146 


.157 


866« 


008a 


0086 


OUa 


600a 


6006 


.5006 


5820 


.4674 


4676 


4670 


.5341 


.5384 


10 


6 


640OI  .4705 


081a   .4875 


8 


11 


- 


m 


m 


364 


.318 


.317 


.218 


344 


344 


.165 


.473 


.816 


346 


.402 


.378 


830 

831 

441 

* 
0 

441 

561 

1     661 

77» 

1 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

Ml 

.300 

.468 

.501 

.004 

.618 

.787 

.002  1  L2M 

.387 

.483 

.070 

0 

.683 

.728 

.025 

L181 

.876 

.006 

1.830 

.138 

L878 

•••••«• 

.612 

.808 

L181 

.118 

1.330 

L782 

.406 

.618 

.868 

.085 

.866 

LIBO 

.431 

.680 

.874 

.080 

.006 

1.306 

LOOO 

! 

.406 

.610 

.811 

.030 

.885 

1.068 

L406 

.513 

.773 

LIU 

.061 

L143 

L686 

.488 

.748 

L075 

.060 

L103 

L884 

.354 

.661 

.773 

.083 

.773 

1.034 

LS78 



.8M 

1.783 

•••••• 

.748 

1.417 

3.680 

.688 

3.871 

.807 

L417 

3.384 

.488 

3.480 

.748 

1.380 

3.166 

.458 

3.3M 

3.688 

.787 

1.338 

L811 

.107 

L870 

2.580 

4.831 

1 

.787 

L260 

L8U 

.180 

LOOO 

.732 

1.220 

1.811 

.107 

L800 

.354 

.550 

.827 

.047 

.846 

1.161 

1.772 

1 
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DBFLSCnOSB  FOB  LOADS  IN 
POUHM  OF— 

1 

! 

s 

0 

ULTIMATK 
BTRKNOTH. 

88i 

903 

uoa 

1218 

1328 

4 

a 

I 

I 

847 
862 
684 
000 
058 
001 
096 
656 
088 
772 
906 
480 
406 
674 
690 
620 
560 
001 

In. 

In. 

In. 

In. 

In. 

In. 
1.772 

12.010 

12.990 

8.140 

1 

10.060 

10.080 

2.106 

10.080 

• 

10.000 

2.888 
2.806 
1.772 

9.000 

0.780 

11.770 

6. 070 

7.320 

7.600 

» 

8.750 

6.816 

10.630 

7.000 

8.880 

10.080 

ft 

P.^   !\ 

^           ' 

¥>. 

Description  of  frsctore. 


Long,  fine,  splintering.    Fibers  crashed. 

i 

(  Long,  obliqne,  beginning  at  oemer,  0" 
I     from  end.    Fibers  crashed. 


Oblique,  splintering,  beginning  st  oomer. 


Sqnsre,  brittle,  1".4  deep.    Fibers  crashed* 


Irregolsr,  brittle,  I"  deep.   Fibers  ornshed* 


Brittle,  splintering.    Fibers  crashed. 


5  Obliqae.  ".0  deep.   Fibers  oraslMd. 
I     besrings  indented  opposite  comers 


C  Long,  fine,  splintering,  one  oonMT.   Short, 
(     bnttle,  other  oomer.    Fibers  eroshed. 


Long,  splintering.    Fibers  crashed. 


Long,  eosrse,  splintering.   Fibers  crashed . 


Obliqae,  10"  long.    Cross-grained. 


C  Fibers  frsetared,  one  oomer.  Split  along 
<  grain.  One  end-bearing  indented  on 
i    comer.    Fibers  crashed. 


Obliqae,  beginning  9"  from  middle. 


( Fractare  started   tension   side.    Fibers 
I     crushed. 


5  Splintering,    brittle,    ".6    deep.     Slight 
{     crushing. 


(  Cross-grained  fragment  24"  long  flew  off 
I     tension  side. 


Obliqae  fruotora,  10"  long.    Cross-grained. 


Long,  line,  splintering,  ".26  deep,  one  cor- 
ner.   Fibers  crashed. 


338       TESTS   OP   IRON   AND   STEEL   AND   OTHER  MATERIALS. 

Table  1.— TRANSVERSE  TESTS— Continaed. 


a 

a 


S 

M 

Si 


9816 


880a 


721a 


972a 


9726 


800a 


U77a 


11776 


S72i6 


1086a 


19856 


847a 


•476 


981a 


9816 


1064a 


.4814 


.6057 


.5718 


.6278 


.5780 


.4305 


4491 


.3966 


.8886 


4680 


4888 


.4888 


.4166 


.4080 


.4084 


.4085 


e 

a 
I 

I 


11 


o 
§ 

s 


m 


18 


0 


bL. 


DBVLicnom  FOB  LOADB  OT  poumw  0»— 

110 

280 

331 

441 

0 

441 

561 

881 

77J 

In, 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

ill. 

.197 

.374 

.588 

.788 

.080 

.787 

L0a4 

L417 

• ••■#■* 

.583 

1.280 

2.244 

4.921 

1.280 

.167 

.364 

.561 

.748 

.043 

.787 

L043 

L437 

.150 

.284 

.413 

.569 

.020 

.579 

.780 

.945 

LMO 

.157 

.386 

.492 

.681 

.012 

.877 

.  888 

L102 

L378 

.209 

.438 

.864 

.986 

.069 

.984 

1.299 

L811 

.823 

.888 
.472 
.482 

..Ml 
.421 

1.008 
.709 
.780 
.918 
.889 

1.486 

.967 

L091 

L899 

.946 

.118 
.047 
.094 
.150 
.050 

1.635 

.984 

L130 

1.486 

.985 

.278 

L899 

.280 

.896 

.197 

1.800 

L980 

.,.•••• 

.217 

.431 

.889 

.984 

.114 

L084 

L878 

L800 

181* 

.197 

.886 
.418 

.691 
.810 

.843 
.854 

.069 
.039 

.  888 
.888 

L181 
L180 

.813 

1.814 

.880 

.688 
.457 
.441 
.551 

.843 
.886 
.808 
.882 

L909 

.984 

1.004 

1.348 

.180 
.061 
.087 
.lAl 

1.880 
1.032 
L082 
1.409 

L860 

.224 

.217 

•  ••■* 

.280 

2.047 
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DKFLICnOIIB  fOB  LOAOA  IH 
PODinW  OF— 


In, 


903 


In, 


1102 


In. 


1218 


In. 


1323 


In, 


% 


s 


In. 


&878 


2.165 


2.7M 


L878 


2.S59 


3.740 


L676 


2.087 


2.756 


a082 


ULTIMATB 
BTBIHOTH. 


8. 
1 


441 


760 


874 


836 


765 


542 


660 


510 


676 


666 


704 


605 


540 


486 


588 


10.646 


6.720 


11.500 


18.380 


12.730 


11.660 


aaoo 


10.060 


&060 


7.780 


10.310 


12.640 


0.900 


10.780 


9.220 


a280 


7.560 


8.970 


Desoriptlon  of  frftotnre. 


Coftne,  ■plioteiing.    Fib««  crashed. 


C  Brittle,  ".5deep.  Obliqae  fraotore  8"  lonf , 
I     Fibers  onuhed.    (Photograph.) 


(Fine,   ■plintering  and    tqiiMre,   brittle. 
I     Fibers  crashed. 


(  Fine,  splintering.  Fibers  crashed.    Knot 
{     1^'  from  middle. 


Long,  fine,  splintering.    Fibers  crushed. 


Fine,  splintering,  one    corner.      Fibers 
crushed. 


(  Fine,  splintering.  Fibers  crashed.  Knot 
>     ".3  duuneter  at  middle. 

C  Brittle  coraer  at  middle.  Splinter  started 
<  off  8^'  from  middle  at  one  comer.  Fibers 
(    crashed. 


Obliqae.  splintering.    Slight  crashing. 


n- 


oare,  brittle,  ".7  deep.  Oblique  fracture 
long,  completing  the  break.  Knot  ".6 


(    diameter  3^' from  middle. 


Splintering,  one  coraer.    Fibers  crashed. 


Long,  fine,  splintering.    Fibers  <»'ushed. 


C  Obliquow  splintering  at  one  oorner.   Slight 
(     crushing. 


Fin^  splintering  and  brittle,  1"  deep. 
Fioen  crushed 


Long,  splintering  at  one  corner.    Fibers 
crashed. 


Square,  brittle  break  across  stick. 


Do. 


Irregular,  brittle,  ".8  deep.  Fibers  crushed 
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10640 


1019«      .8750 


lOlSO 


4100 


4108 


sen 


76te      .6001 


7640 


764c      .4026 


060»      .4077 


5000 


6078 


10 


10 


osvLBcnom  pob  loam  im  poumo  q»— 

1 
uo 

220 

1 

381 

! 
441    ' 

• 

441 

561 

061 

m 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

.256 

•  ^R^V 

.827 

1.870 

.232 

L417 

2.441 

.804 

.m 

Laso  

•  •••••  ■ 

.181 

.806 

.561 

.819 

.090 

.819 

LU8 

.177 

.302 

.561       .772 

.066 

.787 

L009 

••••■• * 

.157 

.315 

.472 

.700 

.043 

.009 

.946 

1 
1 

1 

.106 

.330 

.400 

.000 

.000 

.000 

.984 

.287 

.875 

.000 

1.319 

.217 
.280 
.100 

.440 
.682 
.885 

.077 
.827 
.684 

.068 

L181 

.740 

.066 
.102 
.Ott 

.  ^00 

1.209 

.792 

1.807 
L084 
L094 

L380 

16» 

.228 

.467 

.790 

1.008 

.118 

L048 

L417 

LOOO 



.187 

.286 

.472 

.030 

.010 

.030 

.815 

LOlO 

LJ» 

.167 

.315 

.402 

.081 

.012 

.000 

.840 

L083 

L898 

.167 

.323 

.304 

.077 

.024 

.080 

.882 

L143 

L585 

.180 

.378 

.583 

.843 

.007 

.868 

•  •••••  • 



.177 

.364 

.581 

.764 

■ 

.005 

.704 

.090 

L311 

.295 

.679 

.806 

1.270 

.094 

L290 

1.000 

2.401 

.287 

.507 

.000 

L288 

.008 

L339 

L860 

...... 

I 
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DBFUCTXOVB  fOB  LOAOA  IH 

g 

1 
i 
1 

ULTTMATB 

mamara. 

882 

fiM 

1108 

ISU 

1833 

• 

1 
1 

1 

1^ 

Datcription  of  tnetnf. 

In, 

In. 

In. 

In. 

In. 

In. 
3.347 

L575 

568 

877 
642 
600 
652 
606 
516 
622 
568 
840 
714 
840 
881 
800 
550 
766 
600 
647 

8.610 

5w750 

0.700 

0.150 

0.040 

0.240 

7.860 

0.480 

8.660 

12.810 

10.800 

12.060 

13.430 

12.200 

&880 

1L680 

10.520 

0.860 

Square,  brittle,  ".8  deep.    Fiben  oroeliad. 

C  ObUque,  lO''  long,  beginning  at  knot  2|" 
from  middle.    Croee-gnliied. 

;  Brittle  and  epUntering,  U"  deep.    Fiben 
oroahed. 

Fine,  splintering.    Fibers  emahed. 

....... 

L772 

Do. 

Fine,  splintering,  7"  deep.  Fibers  emahii. 

Square,  brittle,  ".6  deep.    Fibers  omahai. 

Do. 

Square  break  clear  across  stick. 

8.150 

Fine,  splintering,  6"  deep.  Fibers  omahad. 

(Brittle,  aplfntering.    ObUque  crack  22^' 
{     long  aeparating  ^ck.    nban  omahad. 

Fine,  splintering.    Fibers  crushed. 

l.MO 
l.SfM 
1.M0 
L181 
l.«8 

(  Brittle,  ".2deep.  Oblique  split  along  grain 
\     lO'MoBg.    Fibefa  crushed. 

<  Obliouealoiur  jrrain,  beginning  at  ooraar 
Broke  at  kneta.    Cross-grained. 

Dow 

(Crack  0"  long,  nearly  aeparntiBg  atiek. 
)     Crosa-gmined.  brittle. 

» 

Short,  brittle.  7"  de^.    Fiben  cmabed. 

2.550 

A 
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8 

t 

1 

QD 

MQ« 

.4867 

MM 

.4481 

ns 

ns 

.6107 

«4« 

.9748 

M4ft 

.3079 

M2a 

.4818 

MM 

.4M8 

aese 

.48M 

87to 

.3086 

87M 

.8908 

782 

.36M 

788a 

.8440 

78M 

.3413 

7Ma 

.3218 

7M6 

.88M 

7V2a 

.2713 

79M 

.2812 

xi 

e 

£ 

i 
& 

I 


8 


H 


I 

P 


m 


^ 


^ 


20 


M 


18 


20 


20 


20 


20 


30 


33 


30 


22 


28 


12 


10 


DSFLEOnOHB  lOB  XX>AI>t  IN  POUHXW  OF— 


UO 


In. 


.218 


.197 


il;/' 


.258 


.276 


.236 


220 


220 


232 


.394 


438 


370 


.296 


.307 


.327 


.315 


.579 


In, 


.3M 


.410 


.461 


484 


.512 


.472 


429 


.433 


.433 


.748 


.850 


.709 


.630 


.501 


.630 


.Ml 


1.142 


1.307 


Ml 


In. 


648 


.724 


.787 


.815 


.7M 


.650 


.650 


.664 


1.181 


1.362 


1.102 


.945 


.913 


.966 


L024 


1.988 


441 


In. 


.748 


9M 


L061 


L2M 


L102 


984 


8M 


8M 


1.524 


L819 


L3M 


1.425 


In, 


.Ml 


OW 


.217 


.M7 


024 


090 


.028 


.016 


.079 


.047 


.079 


.068 


441 


In, 


7M 


.918 


L071 


1.197 


L142 


L004 


9M 


8M 


8M 


1.602 


1.862 


1.467 


L4M 


561 


In, 


L004 


L220 


1.718 


L623 


Ml 


77« 


In, 


In. 


L678 


L142 


L142 


L122 


LTTa 


1.896 
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DBFLBCnOSB  FOB  LOADS  IH 
POUITM  OF— 


IlL 


11(0 


In. 


1318 


1%. 


1828 


In, 


I 

! 


In. 


1.878 


2.6M 


1.T72 


1. 


2.6M 


ULTllfATB 
SrnUUIOTH. 

1 

%4 

e 

1 

li 

3 

5 

748 

11.410 

eel 

10.080 

645 

a  810 

eo3 

a2oo 

583 

a8oo 

eei 

10.080 

73e 

1L220 

eie 

0.080 

eie 

a  890 

428 

a680 

414 

e,3io 

512 

7.808 

496 

7.650 

420 

a4oo 

660 

a390 

562 

a420 

871 

aeeo 

881 

aoso 

DMcription  of  frmetoM. 


Brittle,  ".6  deep.    Fiben  ernebed. 


(Brittle,  ".5  deep.    Opened  enek  akog 
>     jpmin  24".    Fiben  enuhed. 


Brittle.  epUBteriBg.    Broke  At  knot  at 


(Brittte,  I 
{     middle. 


CoMte,  splintering.    Fibers  enisbed. 


5  SoQAre.  brittle,  across  stick  at  middle. 
(     Opened  crack  along  grain  10". 


Da 


Oblique  18"  long.    Cross-grained. 


Do. 


Do. 

(  Sbort,  brittle.  Opened  cracksalong grain. 
<  Knot  V  from  middle.  Ten  per  cent. 
(     sap-wood  tension  side. 

i  Square,  brittle,  1".8  deep.  Opened  cracks 
along  grain  Knot  I"  from  middle. 
Ten  per  cent,  sap-wood. 


s 

(IrrsgnlM-,  brittle,  at  middle  separating 
I     stick.    Small  knot  2^"  from  middle. 


Square,  britUe.  ".7  deep  at  knot  U"  from 
middle.    Oblique  IVacture  4f*  long  sepa- 
.   rating  stick. 


Failed  at  knot  3"  from  middle* 


C  Sbort,  britUe,  across   stick  at  middle. 
(     Opened  crack  along  neutral  axis  8". 

t 

5  Square,  brittle,  across  stick  at  middle, 
(     Opened  crack  along  neutral  axis  12". 


Square,  brittle,  across  stick  at  middle. 

riuare,  brittle,  separating  stick  at  middle. 
Oblique  fracture  along  grain  trem  mid* 
die  to  end. 
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i 
J 

I 

8 

I 


702« 


a7ia 


mu 


lOMa 


1017* 


lOVTb 


1021a 


10316 


880« 


8606 


850a 


8M6 


861a 


mib 


VwWi 


I 


CD 


2804 


8884 


8660 


.4131 


.4818 


.4256 


.3783 


8154 


.3602 


.8623 


,8834 


6607 


4380 


I 
I 


16 


30 


28 


22 


80 


28 


24 


16 


16 


3 

1 


'ill 


i 


uil 


m 


8 


14 


20 


20 


80 


18 


80 


22 


BBfLBCnOn  fOR  LOABS  OT  FOUWM  OT— 


110 


In, 


.lYl 


252 


287 


354 


374 


157 


107 


.220 


188 


In, 


1.476 


402 


.528 


688 


.708 


331 


In. 


2.480 


.768 


.807 


L063 


1.122 


.385       .512 


.374 


.413 


874 


TOO     1.486 


.551 


610 


.671 


441 


In. 


568 


1. 150     1. 888 


386      .787 


^'///Z  ' . 


.453 


.488 


870 


486 


025 


.748 


1.280 


L417 


1.307 


1.166 


LOM     L486 


236      .472 


.217 


384 


708 


581 


L083 


L122 


L406 


1.535 


.701 


.748 


.854 


.787 


1.870 


2.126 


L8U 


2.480 


.872 


.837 


/». 


.063 


441 


In, 


L130 


.055     L142 


.004 


.083 


1.585 


1.606 


581 


In, 


661 


m 


/». 


In. 


L535 


2.165 


.016      .708      .806 


.020 


.033 


.032 


.205 


.220 


.748       .845 


.874     1. 230 


.787     L061 


L876 


2.165 


.205 


.323 


.038 


.088 


L848 


.865 


.835 


L240 


L161 


L181 


1.230 


L467 


L614 
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DBITJtCnOimfOR  LOADS  OT 
FOUHM  OP^ 


III. 


UM 


In. 


12U 


In. 


1833 


/fl». 


§ 


In. 


ULTI^ATI 
STIBVOTH. 


1 

I 


a82 


551 


625 


551 


•14 


770 


771 


606 


680 


800 


358 


i55 


510 


441 


470 


441 


800 


666 


6.060 


&400 


8.630 


8.400 


9.360 


11.740 


1L760 


0.120 


10.370 


4.700 


6.460 


6.840 


7.910 


6.720 


7.300 


6.720 


DatoriptioB  of  firtotantk 


C  Sqnare,  brltae  nt  middle.     Bplil  along 
I     grain  8". 

C  Square,  brittle  at  middle.     Split  along 
I     gnin  i". 

(Brittle.  tpUntering.  separating  atick  at 
\     middle.  Opened  cracks  along  grain  16". 

C  Square,  brittle  at  middle.    Cracks  ftlong 
\     grain  12^'. 

C  Square,  brittle  at  middle.    Cracks  along 
\     grain  30", 


(  Brittle,  splintering  along  grain.    Fibers 
(     omshed. 

<  Fine,  splintering.     Square,  brittle,  com- 
{     pressioQ  side  at  middle. 


Long.  spUotering.  Fibers  omshed. 


C  LoDg,  splintering.  Fibers  crushed.    Split 
I     along  grain  30". 


\ 


Square,  brittle,  ".5  deep.    Oblique  friiot- 
ures,    detached  piece   12"  long, 
(     pression  side. 


Square,  brittle  across  stick  at  middle. 


5  Oblique,  9"  long.  Cross-grained,  16  knots, 
I     ".I  diameter. 

(  Brittle  at  middle.  Split  along  grain  18". 
<  Knot  at  neutral  axis  oppomte  middle 
(     bearing. 

5  Lc^g,  obliqne,  beginning  opposite  middle 
{     bearing. 


{ 


Squats,  brittle  at  middle.    Split  along 
grain  16". 

Inr.   brittle,   separating   stiok  at 


( Irasffulnr 
I     middle. 


,4  «MWk  I  C  Irregular,    brittle  at   middle.     Opened 
12-aOO    {     oritck  along  grain  24". 


9.900 


IrregulAi,  brittle  at  middle. 
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i 
s 

t 

o 

^^B  ^ 

1 

M8a 

.6807 

9686 

.6114 

tM« 

.6074 

M46 

.4018 

994c 

.6907 

1000a 

.6078 

10006 

.6160 

701« 

.6989 

707a 

.4082 

7076 

.6885 

e76a 

.0807 

0766 

.0612 

001a 

.6079 

0016 

.6608 

1100a 

.4884 

11006 

.6078 

1102a 

.7847 

002a 

.6030 

i 

a 

i 

i 


90 


80 


80 


18 


80 


28 


90 


8 


14 


18 


18 


18 


3 
1 

e 

i 


;^'.^, 


;^'.^, 


DSFLBCnOSB  fOB  LOAM  IN  P0D1IM  Ol 


110 


In. 


.187 


.173 


.106 


.177 


.140 


20 


80 


.262 


.218 


.167 


.118 


.197 


.177 


.425 


% 

.874 


.815 


.421 


.266 


.315 


290 


In. 


.816 


.828 


.886 


848 


.816 


.457 


.582 


.418 


.815 


.260 


.802 


.854 


.843 


.709 


.050 


.045 


.524 


.010 


381 


In. 


441 


In, 


.472      .090 


402 


492 


.077 


582      .000 


.468 


080 


.014 


.472 


.378 


.682 


.582 


1.878 


L095 


L004 


.807 


.945 


000 


.850 


.040 


In. 


.010 


.020 


.010 


089 


.024 


.016 


.600      .008 


.700 


093 


1.929 


L575 


L378 


L102 


L280 


.089 


.012 


.197 


.184 


.050 


.024 


089 


441 


In. 


.700 


.691 


.961 


.050 


.512 


.709 


.709 


L929 


1.042 


1.400 


1.270 


661 


In. 


.7H7 


840 


.748 


La40 


1.142 


.827 


080 


'888 


888 


2.284 


L827 


L878 


081 


77! 


In. 


L108 


LIS 


L142 


.915 


l: 


L41T 


1.566 


L487 


L240 


L4OT 


L102 


.787 


L102 


L083 


LOOO 


L299 


2.165 
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Table  1.— TRANSYEB8E  TESTS— Continued. 


wMwiMcnom  worn  loam  n 
pouinw  OF— 

8 

vlthcati 

BTimOTH. 

* 

• 

1 

^ 
.£ 

DMcription  of  frAotnre. 

m 

m 

U02 

1SS 

1383 

0 

1 

i 

It 

r 

• 

Jk 

In, 

J* 

In. 

In. 

Jfl». 

liM 

068 

14.610 

(Inecnlar,     Mttle.       FIben     oniah«d. 

I     Opened  erack  along  gnia  29". 

876 

13L860 

Clmcnlnr,     brittle.       FIben     croahed. 

I     Opened  cnok  along  grain  18". 

1.890 

820 

12.600 

I  Sbort,  brittle,  ".4  deep.  Fibers  emahed. 
<  Long  oblique  fractare  22"  kmg,  nearly 
(    aeparaiing  tticlL 

1W7 

2.067 

882 

13.460 

(  Coarse,  splintering  at  one  oomer.  Short, 
<  brittle,  1"  deep,  other  oomer.  Fibers 
(    omahed.    Opened  oraoka  along  grain. 

875 

18.840 

(Long,  obllqne,  b^lnning  at  oomer.  8" 
<     fnan  mtndle.     Fibers  omshed.     One 

(    eftd  bearing  indented  oomer. 

658 

10.060 

Brittle,  obliane.    Fibers  oroshed.    Knot 
}"  from  middle. 

•  ••••• . 

365 

4.040 

:  Oblique,    18"    long,    separating    stick. 

{     Cross-grained. 

771 

11.760 

i  Oblique,  brittle  at  middle.  Obliqae  fra  ct 
<  ores,  beginning  at  tension  side,  22^ 
(    long.    (Fnotograph.) 

770 

11. 740 

(  Square,  brittle.  "  .6  deep.  Fibers  crashed. 
<  ObUqne  fracture  18"  long,  separating 
(     stick. 

968 

14.760 

(Long,  splintering  in  obliqae  direction. 
<     Fioers  cm  sb  ed.    Bnd  bearings  indented 

(    opposite  comers.    (Photograph.) 

1.S75 

978 

14.910 

;  Brittle  and  splintering.     Fibers  crashed. 

I     Opened  cracks  along  grain  80". 

990 

15.100 

5  Square,  brittle.  "A  deep.  Fibers  crashed. 
}     Splintered  along  grain  at  neatral  axis. 

490 

7.470 

(  Square,  brittle,  ".4  deep.  Obliqae  fract> 
<  ures  separating  stick  into  4  pieoes. 
(     Cross-grained.    Stick  badly  warped. 

620 

9.450 

(  Square,  brittle,  ".4  deep,  1''  from  middle. 
<  Oblique  fractarea  along  grain,  spUttInf 
i     stick  into  5  pieces.    (Photognph.) 

1 

698 

9.120 

5  Oblique,  20"  long,  beginning  at  oomer, 
I     20"  fh>ni  middle.    Cross-grained. 

822 

4.910 

(Oblique,  beginning  at  oomer,  "J  from 

441 

&720 

Oblique,  16"  long.    Cross-grained. 

5  Square,  brittle,  ".6  deep.  Oblique  fnct' 
}     ures,  separating  stick  into  6  pieces. 

786 

11.220 
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8 


I 

•I 


Mlf 


Itel   .sn5 


i4» :  .saos 


3S7« 


4376 


7M« 


784 


«00a 


80M 


924 


1249a 


.5817 


5«9 


.6386 


.4097 


.7878 


1290a      .9088 


1261 


1298 


1298a 


1284 


586a 


5856 


.6972 


9896 


6971 


6907 


4997 


4988 


8 


90 


20 


80 


20 


21 


About  46 


Aboat40 


Aboata 


24 


26 


»■§  VOB  LQAIK  Vt  FOUBM 


119 


239        8n        Ul 


In. 


878 


874 


In. 


949 


.766 


.748 


.815 


244 


.244 


.218 


817 


.910 


.468 


498 


488 


438 


In. 


.894 


Lltt 


L142 


864 


846 


.717 


T 


In. 


786 


980 


327  i    .659 


.483 


894 


.811 


.709 


268      .661 


381      .646 


848 


166 


173 


848 


.881 


L084 


646 


L984 


898 


.612 


L975 


L887 


806 


LOtt 


864 


846 


L102 


L389 


1.130 


L457 


1.417 


.688 


.706 


.075 


Xa. 


L782 


L575     2.0C7 


2.869 


.079     L596  12.067 


7V1 


2.759 


0C7     L819  ,  L999     Xa06 


.016 


043 


.OU 


008 


.032 


069 


061 


.161 


004 


.020 


.024 


.900 


1.061 


.868 


L142 


1.181 


L685 


L407 


.717 


.717 


L142 


L878 


1.4U6 


1.791 


1.718 


1.U0     L378 


1.091 


1.437 


L890 


966 


.946 


LSS6 


L909 


LTIS 


1.780 


2.884 


2.596 


TESTS   OF   IKON   AND    STEEL   AND    OTHEH   MATERIALS.       349 
Table  1.— TRANSVERSE  TESTS— Cod  tin  aed. 


DBFLICrnORB  FOB  LOADS  IN 
POUICDB  OF— 

1 
1 

i 

a 

ULTIMATB 
STBBHOTH. 

88S 

901 

iioa 

1318 

1323 

! 

3 

e 
H 

ModoloB    of 
rapture. 

Description  of  fhicture. 

• 

In. 

In, 

In, 

In, 

In. 

In. 

' 

606 

j  I  Square,  brittle,  ".6  deep.    Oblique  ft«ot- 
10.600  ;<     uree,  separating   stick  into  6  pleees. 
(     (Photogmph.) 

■ 

000 

10.000 

Coarse,  splintering.    Split  along  grain  28^'. 

<  Oblique,  splinterisg.    Split  along  grai* 

I  Square,  brittle,  ".7  deep.    Oblique  fraot- 

<  ures  along  grain,  separating  stick  into 
(     5  pieces. 

Oblique,  splintering  along  grain. 

5  Square,    britUe,    ".9  deep.     Splintered 
{     along  grain  82''. 

608 

10.640 

800 

12.800 

888 

&060 

X24M 

900 

16.100 

2.  US 

^ 

000 

14.780 

C  Sbort,  splintering  at  middle.    Split  aleng 
neutral  axis  from  end  to  end. 

710 

10.880 

5  Short,  brittle  at  middle.    Knot,  ''.8  di- 
ameter  at  middle. 

786 

11.060 

(  Short,  brittle/'.S  deep.   Oblique  fracture 
<     12^'  losg,   separiHlLig    stfok.     (Ptaeto^ 
(    graph.) 

W»«»»« • 

880 

12.780 

I  Irregular,  brittle  across  stick  at  middle. 
<     Split  along  neutral  /  axis  tnm  middle  to 
(    end. 

C  Coarse,  splintering.    Knots  near  middle. 
(     Greenwood. 

706 

10.780 

870 

5.040 

5  Oblique,  9^'  long,  separating  stick.  Croaa* 
i     grained. 

441 

6.780 

Iireffular.  brittle.    ScnDarated  into  4  Dieees^ 

; 

L  A  a  A  A  a  . 

840 

12.810 

Stick  broke  into  5  nieces.    CraaS'grained. 

I 

480 

7.470 

Brittle.    Split  along  grain. 

L 

• 

601 

10.000 

BritUe,  splintering.    Split  along:  grain. 

685 
686 

0.080 
0.800 

Square,  brittle^  spreading  stick  at  middla. 

L 

lOM 

Coarse,  nUatering.    Fibers  oraahed. 

« 

350       TESTS   OF   IRON  AND   STfiEL  AND   OTHER  MATERLAIA 

Tablk  1.— TRAN8V15R8E  TESTS— Contiiiiied. 


8 

3 


a 
o 


I 


74U 


741^ 


657a 


6576 


4167 


4234 


3687 


.4103 


.48U 


'  w^^W 


4419 


678a 


6736 


710 


711a 


7116 


712a 


7126 


713a 


7136 


714a   .5289 


7146 


715a 


978a 


6743 


I 


30 


30 


18 


16 


16 


18 


18  • 


18 


8 


8 


DBFLBCnom  lOB  LOAM  IN  POUMOe  Ol 

IL. 

• 

110 

220 

331 

441 

0 

441 

5a 

961 

772 

In. 
.213 

In. 
.425 

.410 

.646 

.866 
1.220 
.689 
.512 
.561 
.512 

.on 

.691 
.453 
.543 
.512 
.579 
.630 
.453 

In. 
.698 

.630 

.964 

L339 

2.126 

L063 

.748 

.835 

.784 

L047 

1.047 

.882 

.tn 

.787 
.787 
.866 

In. 
.935 

.836 

L339 

L9S9 

In. 
.039 

.043 

.047 

.143 

• 

In. 
.965 

.936 

L378 

/fl». 
L399 

1.2U 

In. 

In, 

.306 

>  823 

.453 

.535 

.335 

L496 
L032 
Lt61 
L624 
L439 

.079 
.030 
.039 
.030 
.067 

L516 
1.043 
L181 
L089 
L457 

2.067 
L358 
L585 
L319 

.344 

.276 

.256 

.354 
.354 

....... 

•.....• 

.386 

L339 
.935 
L091 
L047 
L161 

.009 
.028 
.089 
.034 
.085 

L319 
.945 
L118 
L068 
1.181 

.236 

.256 

L499 
L339 
1.499 

.256 
.286 
.295 

L969 
L830 

...... • 

.236 

.791 

.945 

.085 

.945 

L240 

L496 

1.856 
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Table  l.^TRANSVERSE  TESTS— Con tio tied. 


DKrLxcnon  fob  loads  or 
POUVDs  or— 


In. 


Jti, 


UOS 


In- 


2.336 


2.958 


1213 


In. 


In, 


% 


i 

J 

M 


In. 


ULTIMATB 
8TRINOTH. 


I 


647 


858 


^ 


I 


9.880 


10. 


7.800 


441       8.720 


378 


600 


661 


614 


546 


550 


870 


661 


525 


595 


766 


378 


1.081 


5.760 


9.150 


10.080 


9.360 


&320 


&300 


5w640 


&400 


8.000 


9.070 


10.530 


11.530 


4.240 


18.480 


Description  of  frftctore. 


(Short,  brittle,  ''.4 deep.    Fibers  crashed. 
I     Split  along  grain  %''. 


Cosrse,  splintcMng.    Fibers  crashed. 


Long,  obliqae,  separating  stick  into  8 
pieces. 


Square,  brittle,  across  stick  At  middle. 


C  Square,  brittle,  ".7  deep.  Oblique,  brittle 
<  hacture  separating  stick.  Split  along 
(     grain  25".  '^      ^  f  a 

( S<niare,  brittle,  across  stick  at  middle. 
(     Split  along  neutral  axis  from  end  to  end . 


Square,  brittle,  across  stick  at  middle. 


(Square,  brittle,  across  stick  at  middle. 
)     Split  along  neutral  axis  19". 

(Sonars,  brittle,  across  stick  at  middle. 
I     Long,  splintering  crack  along  grain. 


C  Souare,  brittle,  ".6  deep.    Short,  oblique 
I     nractars,  separatiag  stick. 

(  Oblione.  along  grain.    Piece  12"  long  de- 
<     tacned  tension  side  T    ' 


(    end  bearing. 


I  between  middle  and 


Square,  brittle,  at  middle.    (Photograph.) 


Long,  oblique. 


Square,  brittle,  at  middle. 

{Oblique,  brittle.  ^'  long,  separating  stick 
at  middle.  Fractures  along  gnun  sep- 
arating ends. 

(  Short,  britti^  at  middle,  separating  stick. 
I     FractureJUong  grain  separating  ends. 


Short,  brittle,  1"  doep. 


Coarse,  splintering  at  middle.     Oblique 
friujtores  19"  long  separating  stick. 
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Table  1.— TRANSVERSE  TESTS— Continued. 


8 

B 

I 

a 

e 

I 


978» 


977a 


2775 


in* 


flU* 


u 


777 


777 


788» 


Tfid 


iHa 


1 

I 


7110 


U86 


4001 


M71 


9971 


.8710 


.46M 


I 


8 


10 


18 


18 


16 


13 


a 

I 

o 

g 

i 


8 


10 


If 


18 


16 


18 


10 


18 


I 


DBFLICnOlIB  POB  LOADS  Df  POUmW  Ol 


110 


^i 


/n*  i    In, 


.276  ,    .871 


881 


Jn. 

.  846 


501       .886 


.220      .417 


.206      .421 


.472       .8M 


438  I    .806 


.418 


.177      .870 


.177 


18B 


^^ 


1'  --  '  -  -^y 


.248 


187 


7777777 


I 


284 


.870 


.512 


.512 


884 


488 


561 


438 


.650 


1. 


441 


In. 
L160 

L220 

.878 

.800 


L881 


984     L850 


.581 


560 


815 


787 


606 


.701 


.787 


In, 


067 


004 


.016 


020 


122 


020 


001 


.780 


807 


L181 


L272 


850 


045 


012 


078 


441 


In, 


1.181 


1.220 


874 


LOtO 


.018 


L878 


817 


.142     L810 


061 


.061 


561 


In, 


L585 


1.614 


L180 


L122 


2.  on 


1. 


L8S1 


L142 


L142 


L102 


L181 


L417 


861 


772 


In,        In, 


2.^5 


2.047     2.618 


1.808 


1. 


1.860 


1.810 


X441 
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Xable  1. -TRANSVERSE  TESTS— Con  tin  ne<l. 


DBFLICnOXS  FOK    LOADS  L5     ,     S 


POLTUDe  OF— 


•9 


I       § 


882       902      1102     1213     1323 


In.      In,      In.      In.      In. 
».307 I 


3.642 


M 


In. 


I'LTIMATK 

8TRS5GTH. 

I 

X  ^  I 

2  ®     ' 

g.     as  . 

JT  =  Ci     i 


DeMcription  of  fractal^. 


ACA  I  ij  jiwi    ^  Oblique,  brittle.     Obliqae  fracture  10"  long 
050     14. 490    ^     sp^arating  stick. 


888     13  51)     Square,  brittle,  ".7  deep.    Split  along  grain  30". 


•WW     to  tuM\    S  Square  brittle.  ".6  deep.    Oblique  fracture  12" 
703     12.090    J     long  separating  stick. 


820     12. 500     Square,  brittle.  ".5  deep.    Split  along  grain  24". 


441       6. 720 


I 


Brittle.     Broke  at  knot  near  middle.    Cross- 
grained. 


_ 

I 
I 

1  I 

I I 

.     I  ! 
I ; 

! ! 

I' 

I I 


i  Square,  brittle,  ".7  deep.    Oblique  fractures  de- 
658     10. 030  X     tacbed  a  piece  9"  long;  alno  broke  square 
'  (     acroa-n  at  knot.    (Pbotogiraph  ) 

I 

Aio      Q  7QA  i  (  Coarse,  brittle.   Fibera  cnisbed.   End  bearings 
ow  I    9.7W  i<   indented  opposite  comers. 


756     11.530 


506 


0.120 


808  I    6.070 


616  '    0. 300 


r  Square,  brittle.  ".5  deep.    UDiiqi 

1     long   neariy  detaching  wedge-shaped  piece 

]     compression  side,  pieces  6"  long  detachea  ten* 


Square,  brittle.  ".5  deep.    Oblique  fractures  8' 

ini  -         - 

on  side,  pi( 
i     sion'side. 

i  Failed  at  knot  3|"  from  middle.  Fibers  crushed 
at  the  knot  and  middle  bearing.  (Photo- 
graph.) 

S  Oblique,  4"  long,  separating  stick.  Stick  con- 
tains 7  knots  from  |"  to  }"  diameter.  Cross- 
grained. 


Short,  brittle.    libers  crushed. 


647 


A  VTA  i  (  Short,  brittle.     Fibers  crushed.     Split  along 
9.W0iJ     ijrainie". 


536      8. 170 


Square,  brittle,  across  middle  of  stick.    (Pho- 
tograph.) 


495  !    7. 530  I  Square,  brittle,  across  middle  of  stick. 


«Aj  '    A  01A    S  Brittle,  oblique,  at  middle.   Opened  crack  along 
'^      ^'^^^    I     grain  12". 


584  I    &900 


368  :    5i610 


661 


&400 


Short,  oblique  at  middle. 


(  Oblique,  8"  long,  beginning  at  knot  10"  firom 
{     nU^dle.    Cross-grained.     Defective  stick. 

C  Short,  brittle,  and  obliqae  splintering.    Ftben 
{     crushed. 


S.  Ex.  6 23 
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Tablb  1.— TRANSVERSE  TESTS— Coutiniie^V 


8 


a 
o 

SI 


S    ! 

t  I 

s.   ' 


s 


o 

a 

u 
I 

tc 


DEFLKCnOKB  FOR  LOAD«  IN  POUXUe  OP— 


o 

a 

o 


97fa 


M7a 


M7b 


6Ua 


.4824 


3682 


MWV 


.4801 


M6a      .8927 


6686 


730a 


.8971 


.3864 


7306!    .3307 


819a 


8196 


819e 


§13a 


.4602 


4642 


.4733 


.4665 


902a 

.5067 

0026 

.4588 

Q6la 

.5262 

6616 

.5892 

656a 

.6862 

6566 

.6843 

12 


12 


18 


20 


10 


m 


10 


13 


20 


20 


20 


14 


16 


28 


16 


1 


tpj^q  1 


Hi 


18      wH^ 


20 


nil 


no 

220 

381 

441 

0 

441 

551 

i 

661     i     772 

t 
1 

In. 

In. 

In. 

In. 

In. 

In. 

In.        In.        In. 

1 

.165 

.828 

.492 

.678 

.028 

.689 

1 

i                           i 

.256 

.620 

.795 

1.264 

.150 

1.846 

1 

1 

.201 

.417 

.638 

.925 

.051 

.945 

1.378 

.217 

.433 

.669 

.906 

.024 

.906 

L189 





.260 

.520 

.799 

1.142 

.043 

L143 

.236 

.472 

.717 

1.024 

.039 

L024 

i 
1.878      

1 

1 

1 

.252 

.488 

.786 

1.102 

.094 

1.161 

1 

.260 

.520 

.811 

1.260 

.118 

1.291 

1 

1 

.256 

.488 

.744 

1.024 

.039 

1.063 

1.378 

. 

....... 

.295 

.551 

.850 

1.220 

.079 

1.286 

L819 

.244 

.461 

.689 

.945 

.032 

.953 

1.260 

1.693 

.504 

1.008 

1.684 

.520 

1.102 

1.811 

1 

i 

.283 

.571 

.880 

1.220 

.047 

1.260 

1.654 

1 

......   1   ...... 

1 

.236 

.453 

.689 

.953 

.039 

.984 

1 

L260    

1 
1 

.205 

.304 

.591 

.787 

.032 

.795 

1.008     1.229 

1.683 

.402 

1.102 

1 

.433 

.945 

1.465 

2.165 

.276 

2.331 

... 
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Table  I.— TRANSVERSE  TESTS— Continued. 


DEFLKCnO!(8  FOB  LOADfl  IN 
POUNDS  OF— 


882  I  902  I  1102   1213 


In.   ,  In.    '    In.        In. 


1323 


In. 


B 

a 

B 


In. 


LTLTIMATK 
9TBBNOTH. 


a 

0 
I 

a 

H 


044 


«£ 

a  a 


Deacript'on  of  fractare. 


^  SpllnteriDg.    Fiberti  crashed.  Deflections 
probably  incTea8«><l  by  saw-ci  "  -     " 
eud  bearing.    (Pbotofirrapb.) 


0.820  1<     probably  increased  by  saw-cut  I"  from 


too      7. 560  I  Square,  brittle,  at  middle. 


570 


047 


8.830 


0.860 


543   &280 


017   0.410 


510  !  7.780 


408 


040 


507 


720 


7.500 


0.850 


0.100 


11.120 


«  •  w  w  — ■  — 

«  w  »  •  •  * 


373   5. 000 


430  ;  6.050 


000  10.000 


1  Square,  brittle,  at  middle.     Cracked  16'' 
(     along  grain. 


J  Sanare,  brittle.  "A  deep.   Obliqne  crack  8" 
(     long  aeparating  stick.    Fibers  crashed. 


(  Britt  le,  "4  deep.    Oblique  fracture  8"  long 
)     s(>parating  stick.    Cross-grained. 


Sqnnre,  brittle,  at  middle,  separating  stick. 


( Irrejrular.    brittle,    1".4   deep.      Fibers 
}     crnahed. 


Irregular,  brittle  at  middle  separating 
stiik. 


Irregular,  brittle  break  at  middle. 


(  Short,  brittle,  ".5  deep.    Fibers  crushed 
}     nplit  along  grain  24".    (Photograph.) 

(  Square,  brittle.    Cracked  along  grain  10'' 
(     separating  stick.    Fibers  crushed. 

C  Broke  at  knots.    Obliqne  fracture,  31" 

<  long  separating  stick.  '12  knots  in  stick 
(     from  i"  to  i"  diamf  ter. 

C  Obliqne   3|"  long,  separating  stick.    20 

<  knots  in  stick  from  k"  to  |"  diameter. 
(     CrosK-grainetl,  warped. 


\ 


Siptare.  brittle,  ".5  deep.  Oblique  fractures 
sf'para ting  specimen.  One  end  split  into 
two  pieces,  8  knots  from  i"  to  )  "  diameter. 


040 


0. 000  ;  Oblique,  12"  long.    CroHS  grained. 


800  12.200 


320 


474 


4.070 


7.230 


{ 


Do. 


Oblione  3|"  long,  8"  from  end  bearing. 
14  knots  in  sticK  from  |"  to  }"  diameter. 
Cross-grained. 


C  Oblique  at  knot  2"  from  middle  bearing. 
\     14  knots  in  stick  from  |"  to  |"  diameter 
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897a 


882a 


915a 


631a 


631b 


821a 


8216 


821e 


914a 


315a 


3156 


785a 


7856 


1074a 


1075a 


1076a 


10766 


996a 


.6705 


.5894 


.6680 


.5624 


.5714 


.4967 


.4811 


.5114 


.6250 


.5488 


.4952 


i 


.4191 


.4887' 


.4790 


.5822 


.5165 


.5472 


• 

a 

• 

1 

o 
a 

O 

1 

DEFLKCTIOX8  FOB  iJOAVi  IX  POUXDS  OF— 


5 


110 


20 


80 


22 


22 


22 


20 


18 


24 


16 


15 


In. 
.449 

.457 


220    I    331     ;    441 


441         551         661        772 


In. 


913 


.925 


In.    !    In. 

•  I 


In,    ■    In,    i    In.    ;    In.    \    In. 


1.535 


i 


370       .846 


!ui,  Lii 


.354 


728 


I  4^ 


.  5512  12 


22 


16 


8 


8 


.295  ;    .583 


.  217       .  433 


228       .504 


.339       .669 


.295       .606 


.  142       .  276 


.013     1. 280  ;    .  126  I  1. 358 


.681       .925       .035       .925     1.220     1.575 


748     1. 035 


1.012 


.945 


.421 


1.417 


1.346 


.571 


.146  !    .284       .413       .551 


.185 

.370 

.217 

.453 

.157 

.346 

.197 

.382 

.185 

.362 

.165 

.815 

.303 

.610 

.551 


.661 


.756 


.025 


.  512  I    .  693 


.591 


.561 


•  4IM 


.882 


.787 


.768 


.654 


1.218 


043 


098 


.118 


.012 


016 


032 


1. 063     1. 417 


1.406 


.675 


.551 


.768 


1.819 


.740       .945 


LSO 


.701  I    .886     1.122 


1.012  1  1.378 


.032       .945  I  1.260 


.012 


.  693  I    .  906     1. 181 


024       .  799  I  1. 024 


028      .768  I    .984 


1.583 


1.299 


020 


.075 


.  669  '    .846     1. 118 


L240 


L634     2.185 
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Table  I.— TRANSVERSE  TESTS -Continued. 


DKFLECnOXS  FOB  LOA.DB  Uf 
rOUHlW  OF— 


ULT1MATB 
8TRKNOTH. 


882  1  9d2  i  1102   1213   1323 


9 

«         ' 

§  '  i 

•S    i   ^ 

'  s 

1  ^ 


In. 


In,    I    In,        In.        In.    i    In, 


>      421 


265 


Defter iption  of  fracture. 


6.420    <^ 


Failed  at  knot  3"  fh>m  middle.    Obliqae 
fracture  8"  long  nearly  separating  stick, 
also  fractures  ".8  deep  at  knot  10"  ttom 
I  [     middle. 

1  tun  1 5  Short,  oblique  at  knot  Ih"  ftt>m  middle. 
*•  "•"  i  }     9  knots  from  §"  to  |"  diameter. 


38  knots  from 


97B      A  om  \S  Shorty  oblique  at  knots. 
/78  I    4. 240    J     j„  ^  j„  diflmeter. 

I 

(  Failed  at  knots.    Oblique  fracture  5"  long 
273      4. 160    <     separating  stick,  30  knots  from  i"  to  |" 
(     diameter. 

I  1 

KOA  i    7  OQA    5  IrreLHilar,  biittlo  at  knot  1|"  from  middle. 
0^4       i.ww  ^     24  kuulH  fit>m  i"  to  i"  diameter. 

726  I  11. 070  I  Oblique  3^"  lung  at  knot  8''  Arom  middle. 

I  : 

fun  !    0  ^sn  •  5  Brittle,  we^lgesbaped,  2"  long.    Piece  15" 
wu      w.  <w    ^     j^jj^  detached  compression  side. 


441 


652 


842 


880 


758 


631 


728 


661 


765 


752 


760 


6. 720     Short,  brittle  at  middle. 


1  QiA    5  Oblique  5"  long  separating  stick,  22  knots 
'•  ''^    }     from  i"  to  4"  diameter.    Cross-grained. 


12.840 


Coarse,  splintering.    Fibers  crusbsd. 


13. 420  !  Short,  brittle.    Fibers  crushed. 


11  MA  '  5  Long,  oblique  beginning  at  comer  extend' 
J     ing  from  middle  to  end.    Fibers  crushed* 


0.620     Short,  brittle,  separating  stick  at  middle. 


11.100  \  Coarse,  splintering.    Fibers  crushed. 


10.080  I  Brittle,  splintering.    Fibers  crushed. 


11. 660     Coarse,  splintering.    Fibers  crushed. 


11  Ann    <  Oblique,  splintering  beginning  at  middle, 
*^*^"    {     extending  15".    Fibers  crushed. 


(Sh( 
11. 560    <     ^ 


Short  brittle,  ".5  deep.  Oblique  fhiotare, 
wetige  shape,  3"  long,  separating  stick. 
Split  along  grain,  25". 
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Tablk  1.— TRANSVERSE  TESTS— Contiuued. 


s 
I 

m 

a 
e 

t 


I 

til 


9966 


llSia 


11546 


1155a 


11556 


1150a 


610a 


626a 


630a 


6306 


632a 


636a 


680a 


.5600 


.6500 


.7013 


.4748 


4699 


.4260 


.5034 


.4789 


.4814 


.4748 


.5502 


.4429 


..5080 


718a   .  4502 


7186 


73la 


7316 


.4750 


.4796 


.4864 


907a   .5206 


to 

a 

• 

1 

tf 

^^ 

a 

o 

u 

10 


12 


13 


10 


10 


26 


22 


30 


16 


16 


14 


22 


10 


10 


14 


DBFLBCTIOKB  FOU  LOADS  IN  POUNDS  OF— 


110     I    220    ;     331 


In.    \    In.    I    In. 

1 

;  i 

.354  I    .846     1.362 
.252       .  516  1    .  787 


.236       .461       .705 


441 


441 


551 


661         773 


In, 


In, 


1. 976      .295 


1.083       .039 


236  ,    .449 


:        .  220       .  433 


.654 


.654 


.oai 


.913 


In, 


2.036 


1.110 


In. 
2.874 


In,        In. 


1.417      1.890 


.050       .996 


.  043  1    .  945  I  1. 22(» 


.870       .032  I    .870     1.142  i  1.535 


.264  '    .484       .748     1.043  I    .043 


JLAm 


.157       .299 


.  142       .  307 


1. 008     2. 028 


.724     1.457 


453 


.457 


3.150 


2.244 


.610  i    .012 


610  1^.008 


1.0C3     1.378  I.. 


.602       .768  ,     .984      1.240 


610  I    .787       .953      1.201 


I  ( 


157  1    .315       .472 


236 


150 


177 


.165 


.157 


.165 


.614 


.630      .016       .638 


.472       .709       .976 


295 


346 


.381 


>315 


.831 


1.260 


441 


524 


.500 


.492 


iAfl 


2.126 


.579 


.709 


.669 


.661 


669 


030       .096 


.008 


.016 


.020 


.020 


.094 


.591 


.709 


.669 


.658 


.689 


.787  I    .984  I  1.244 


1.319  I  1.732 


.728 


.006 


1.102 


.096     1. 209 


.  882     1. 102 


.846 


1.122 


.846     1.083 
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Table  I.— TRANSVERSE  TESTS—Contiimert. 


DXTLSCTIOXB  FOB  LOADS  IM 

POINDS  or— 


882 


992    1    1102 

i 


1213       1323 


Jn, 


In.    I    Jn. 


In.        In. 


1.378 


a 
o 
•3 

it 

IS 

e 

a 

mm 

a 

s 

79 


In. 


ULTIMATE 
8TBKNGTH. 


•a 
p 
o 


Description  of  fracture. 


oAi     in  AOA  '  S  Irreffnlar.   brittle,  at    middle.     Oblique 
661     10. 080    J     erackft,  24"  alonz  grain. 


1  ooA  '      Ml     in  MM  1  (  Short,  brittle,  ".3  deep.    Oblique  fracture, 
1. 890  j      661     10. 080    j     y^,  ^^^^  neparating  stick. 


520      7.930  I  Oblique,  be^innlug  at  knot  5"  from  middle. 


558      8.510 


722     11.010 


S  Brittle,  splintering.  ".\   deep.     Oblique 
\     fracture  alon^  grain  12". 


C  Short,  brittle,  ".4  deep.    Oblique  fhustnre, 
I     14  long  separating  stick. 


S<iaare.  brittleat  middle.  Oblique  fracture 
608      9. 270  '  <     detaching  picco  10"  long,  compression 
side. 


829     12. 640 


875     13.340 


417       6.630 


860       5.490 


850     12.960 


784     11. 190 


978     14. 910 


720     ia980 


770     1L740 


737     11.240 


748     11. 410 


368 


5.612 


Coarse,  splintering.    Fibers  crashed. 


5  Brittle,  splintering.  Fibers  crushed. 
)     Split  along  grain  18". 

f  Brittle,  ".5  deep.  Oblique  fracture,  de- 
J  tached  piece  8"  long  compression 
>,  side,  also  fractured  at  knots  12"  (Vom 
(     middle.    Stick  badly  warped. 

f  Short,  brittle, ".  1  deep.  Oblique  fractures 
<  neaily  detached  piece  12"  IcHig  com* 
(     pression  side.    Warped. 

(  Short,  brittle.  "4  deep.  Fibers  crushed^ 
)     Split  along  grain,  20". 


Square,  brittle. 


Coarse,  splintering.    Fibers  crushed. 


(  Short,  brittle,  ".4  deep.    Fibers  crushed. 
\     Split  along  grain  24". 

SSquar<\  brittle  at  middle.  Oblique  frac- 
ture, det»che<l  piece  16"  long,  com- 
pression siile. 

(Oblique,   splintering.     Fibers    crushed. 
)     End  bearings  indented  opposite  comers. 


Shorts,  brittle.  ".4  deep.    Oblique  fracture 
16"  long  separating  stick. 


Oblique,  5"  long  at  knots  middle  of  stick. 
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Table  1.— TRANSVERSE  TESTS— Contioned. 


1  ' 

1 

s    ' 

>k 

• 

^ 

^ 

M 

l-i 

> 
t 

O 

a 

3  : 

e 

«3 

^ 

■s  ^ 

1 

a 

*  ; 

X 

s 

t 

1 

t 

nval 

.S277  ! 

Vab  ;  .5758 


ae7a   .SM9 


Wlh  \    .9830 


664a   .5601 


9Mb  I  .5W2 


907a'  .M55 


007b  i  .6100 


.4551 


4265 


.4546 


.4600 


.4611 


.5460 


5426 


.4443 


.4323 


2066 


563a 


625a 


6256 


644a 


6445 


1157a 


11576 


DBFLZCnOSrS  VOB  LOADS  DT  POUITOC  OP— 


o 
a 

c 

« 


110         230         331     f    441 


441         561 


661     ;     772 


U 


.700 


/m.         /n.        /».        /».    i    /a. 


L566     2.706 


1 


In. 


In^        In. 


380  I    .760     1.181  IL  575       .  150     L  646     2. 185 

i  I  t  I  I 


461  I    .076 


24 


!    .157!    .291       .433       .561       .OSO  1    .501 


748       .M5 


.118  1    .260       .378      .512      .016       .520      .630       .787 


14 


12 


.307       .501  !    .006 


L240  I    .063 


220  I    .480 


.106      .217 


717     L012  ,    .051 


8 


8 


18 


20 


20 


10    • 


8 


16 


12 


.138 


354 


"  ■  "■TP 


197 


224 


197 


374 


206 


.157 


181 


.276 


.768 


.748 


304 


.433 


304 


.728 


.506 


.323 


.402 


501 


453 


551 


.008 


012 


.815       .020 


.661       .033 


.501  1    .705 


L 142  ,  1. 603 


886 


1.260 


.315       .480       .638 


.062 


.575       .  787 


.030 


.025 


.181 


.070 


006 


.020 


L200  1  1.654 


2.165 


L016iL276     1.721 


.457       .567 


551 


.827 


.700 


L063 


025     1.260 


811 


1.752 


1.200 


.654 


.787 


1.083 


2.402 


L732 


,709 


L280 


a.  795 


.850 


1.063 


L476 


3.740 


2.461 


.  830  I  1. 083 


1.063 
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Table  I.— TRANSVERSE  TESTS-Continued. 


DEFLBCTIOXB  70B  LOADS  IN 
POUXDS  OF— 


882 


In, 


1.181 


902 


1102 


In, 


1.024 


In. 


1213 


In. 


1323 


In. 


a 
o 

V 

•a 


B 


In. 


2.186 


ULTIMATE 
BTRKNOTII. 


4 


t 

o 
H 


o 


413 


551 


298 


848 


001 


850 


714 


085 


881 


270 


827 


688 


685 


724 


805 


771 


770 


661 


6.800 


&400 


4.540 


12.030 


15. 110 


12.000 


Description  of  fracture. 


(  Failed  at  knot  3"  from  middle.    Cross- 
I     grained. 


(Brittle,  'M  deep.    Obliqae   fracture   &" 
long,  separating  stick,  split  along  grain 

22". 


C  Failed  at  knots.  Stick  contains  10  knots 
<  fh>ni  I"  to  i"  diameter.  Cross-grained. 
(     Warped. 


Coarse,  splintering.    Fibers  crushed. 


(  Brittle  and  splintering,  ".5  deep.    Fibers 
{     crushed. 


Brittle,  ".5  deep.    Split  along  grain  24". 


10  800    5  Oblique,  splintering  alon^   grain. 

}     bearings  indented  opposite  comers. 


End 


15.020 


13.430 


4.120 


4.080 


Oblique,  splintering.    Fibers  crushed. 

S  Splintered  at  knot  31"  from  middle.  Fi- 
bers crushed  at  knots  and  middle  bear- 
ing. 

Failed  at  knots  i"  from  middle. 


Short,  brittle  at  knots  2"  ttom  middle. 


in  640    f  Irregular,    brittle    1".4    deep.      Fibers 
lu.  ow    ^     crushed.    Opened  crack  along  grain  20". 


0.680 


(Irregular,  brittle  at  knots  middle  of  stick, 
I     contains  7  knots  fhim  k"  to  ^'  diameter. 


11. 040  I  Square,  brittle  middle  of  stick. 


I  (Irregular,    brittle    ".6    deep.     Oblique 
10.600  {<     cracks  along  grain  also  fractured  at 
'  (     knots  7"  f^om  end. 

11  Ttui    5  Irreguh^r,  brittle ".6  deep,  slight  crushing. 
"•"^    I     Split  along  grain.    Cross-grained. 


11. 740 


10.080 


(  Short,  brittle  1".2  deep.    Fibers  crushed. 
I     Split  along  grain. 


5  Failed  at  knot  |"  diameter  4"  from  mid- 
l     die.   Fibers  crushed.    Split  along  grain. 
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Table  1.— TRANSVERSE  TESTS-Cootinoed. 


e 
S 


1 


DKFIXmOXS  ffOB  L0A1«  Dl  POrSIM  Ol 


a 
c 


no 


97te      .4194 


57««      .4072 


57»       .3901 


8»       .6148 


356a      .5914 


3556  ;    .5647 


36to!    .5900 


3886       .4906 


4676 


4038 


5671 


8896 


13a 


136  i    .5943 


1046a      .4371 


10466 


83a 


836 


.5140 
.7^ 
.7517 


a 


m      441 


441         551         661       772 


/«.         /«.         /•.         /«.         /«.         /•.         /«./«.;    In. 

I 
.217       .441       .999       .925       .099       .933     1. 


3S4       .568       .772       .016       .780     L924  ;  L315 


5U     1.063 


I  I 


urn 


370       .776     Laos     1.772       .189     1.890 


lid       .238       .354       .472       .016       .484       .614  |     .748  1    .906 


110       .228       .343       .461 


284       .602       .917     L290 


.217       .445       .903       .945 


mm 

22        ^ '^  ^        .138.    .296      .433      .591 

mm  .  :        ; 


•• 

945 


i    •   ' 

.217  .433  I    .999 

:  i 

.209  .410       .689 

I         !         ; 

.199  .354       .512  I    .709 


10 


7    I 


j  I 

.276      .591  ,    .929     LS19  I 


.948  ,    .500  I    .787     L122 


354       .n7  i  1.063     L638 


.512     1.043  !  L575  .  2.362 


13 


12 


169 


.157 


331 


927 


.484  !    .660 


496       .669 


008 

.465 

.571 

.993 

.8»i 

096 

L299 

L732 

2.264 

059 

.965 

1.283 

.... 

012 

.591 

.733 

.925 

L159 

OU 

.9(5 

039 

.886 

1.158 

1.516 

020 

.709 

.906 

1.189 

118 

1.389 

1.803 

2.500 



094 

1.150 

1.476 

1.969 

2.677 

157 

L681 

2.362 

315 

2.480 

3.465 

024 

.909 

.846 

i 
1.063 

1.299 

020 

.685 

.874 

L063 

L358 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DEFLKCTIONB  FOB  L0AU8  IN 

pouxns  OF— 


ULTIMATE 
BTBKXr.TH. 


882 

092 

1102 
In. 

1213 

1323 

E 

0 

a 

•a 
3 

In. 

In. 

i 

In.        In. 

■        \ 

1.  U2 
1.012 

1.189 

1.465 

1 

t 

1 

1 
1 

1.406 

\             i 

1 



! 
j 

1 
1 

1 

-  ......|. ...... 

«...    V    .     • 

1.535 

1.M0 
2.071 

1.673 

a 

0 


o 
H 


9  a* 


Description  of  tVaotnre. 


630 


760 


275 


405 


040 


1,156 


742 


625 


052 


530 


728 


746 


740 


800 


608 


o  Ain    S  Fractnre  bej^an  at  knot  V'.5  from  middle. 
*'•'**";)     Splitnlong  grain  18".    CroM-Krained. 


11.500 


Failed  at  knoU  1"  and  8"  fVoni  middle. 


{Irregalar,  brittle  ncross  stick  at  knots  i" 
from  middle.  Detached  wedirc.sliaped 
piece  5"  lon^.  compression  side.  12 
knots  from  i"  to  §''  uiameter. 

'  C  Brittle  across  stick  at  middle.    Detached 
7. 550    ^     wedge-«haped  piece  7"  long,  coropres- 
(     sion  side. 


14.330  !  Coarse,  sp1intorinf(.    Fibers  crushed. 


IT  ttoA    (  Brittle  1".4  deep.    Fiben  crashed.    Split 
"•^^    }      along  grain  16". 


11  Q1A    (Fractured  tension  side.    Splitting  from 
"•'**"    {     middle  20"  alon;:  grain. 


0.530 


14.520 


C  Fractnred  at  corner.    Crack   extending 
)     16"  along  grain. 


Square,  brittle,  separating  stick  at  middle. 


fi  nan    S  Short,  brittle  ".5  deep.    Oblique  fracture, 
».  WW  ^     7"  long,  separating  stick 


11  ino    5  Fractured  at  comers,  extending  16"  along 
\\     grain  separating  stick.    Cross-grained. 

11  Ain  '5  Irregular,  brittle  "A  deep.    Oblique  firac- 
"•  •*"    )     ture,  17"  long,  separating  stick. 


11.420 


<  Irregular,    brittle   ".6    deep.     Detached 
I     piece  18"  lung,  tension  side. 


C  Oblique,  beginning  5"  from  middle,  reach- 
12.200  <<     ing  to  middle  l>earing  and  separating 
I  (     stick.    Split  18"  along  grain. 


0.270 


624  I    0.510 


(Irregular,  brittle  ''.4  deep.  Split  along 
I     grain  30".    Slight  crushing. 

C  Short,  brittle  ".4  deep.  Oblique  fracture, 
<  5^"  long,  separating  stick.  Split  along 
(     grain.  10". 


1, 000     16. 620  ^  Coarse,  splintering. 

C  Oblique,  splintering,  one  comer.    Fibers 
1,102     16.800    <     crushed.    End  bearings  indented  oppo- 
(     site  corners. 
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• 

s 

a 

►» 

^mm 

-«• 

^ 

i 

a 
e 

M 

s 

Si 

1. 

^ 

CO 

822a 

.5538 

821a 

.5403 

1189a 


.5810 


11896   .5704 


1172a i  .9t20 


11726   .7088 


279a 


.5841 


2796   .5218 


321a   .5150 


3216   .5301 


87Ia   .5674 


8716  i  .5887 


278a  <  .8523 


2786 


319a 


142a 


.8489 


.8517 


.4851 


1426  I  .4034  ' 


544a 


3535 


O 
0 


I. 
B 


12 


9 


8 

1 


O 
§ 


DKFLKCTIOlfB  FOR  LOADS  Ilf  POLlTDe  OF— 


110 


hi. 


71  fi 


.413 


.258 


.854 


425 


I  I 


220        331     I    441 


In. 

In. 

.551 

.888 

.827 

L272 

.492 

.788 

In, 


1.220 


1.929 


1.063 


.  728  '  L 161  ,  1. 


441    I    551 


881      77! 


In, 


.020 


.238 


.088 


In. 


1.290 


In. 


In.    '    Ik 


2.008     2.795 


1.083  '  1.400  t  1.874     2.500 


.209  ,  L772 


10 


21 


-  —  -  - 
-.Ml 


.518 

1,075 

.854 

.728 

.323 

.889 

.283 

.610 

.197 

.394 

898  I  1.417 


1.614 


I  I 

1.989       .288  12.087     2.796     4.488 


1.280 


L102 


.945 


. 


185 


157 


157 


138 


.354  I    .520 


.205  I    .485 


2.382'    .  248  :  2. 500     3. 485 


1.575  ;    .138 


1. 878  I    .  188 


.013  '    .047 


I  I 


1.822 


1.306     1.850 


.018     L218 


.728       .012       .709  I    .018 


.501  I      0  .508 


.307  i    .441  '    .504  '    .008       .508 


.272       .425  I    .550       .012  I    .550 


.748 


.748 


.700 


2.530 


1.142     1.417 


.045     L122 


.045     1.150 


868     1.083 


130       .284       .804  i    .516        0  .520       .850       .795  !    .084 


303  ;    .583       .013     1.260       .118 


1.307 


1  '  t 


.299 
.874 

.583 

■ 

L850 

.888     1.260      .094  i  1.268 
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DSFLKCnOKS  FOB  LOADH 
POUKD6  OF— 

IX 

tfaximam  deflection. 

ULTIMATE 
6TRKKUTH. 

1 

882 
In, 

992 

1102 
In, 

1213 
In. 

1323 
In. 

4 

a 

a 

s. 
1 

H 

528 
640 
805 
470 
680 
600 
405 
540 
725 
640 
946 
907 
822 

o 

'J 

:3  p. 
5  b 

In, 

In. 

8.050 

1 
1 

* 

9.760 

12.270 

i 

......  - 

7.170 

10. 370 

' 

9.150 

6.170 

***"**! 

8.230 

11.050 

.  •••••  -        

9.760 

1.850 

14. 420 

1.378 

1.732 

15.200 

1 
1 

1 

• 

12.  .'(30 

1.260     1.772 

992     15. 130 

1 
1.161  i  1.339 

1.713 

1,118  1  17-050 

1 

441 
537 
248 

6.720 

&190 

3.780 

Description  of  fracture. 


Failed  at  knot  /g"  diameter,  opposite  mid- 
dl<^  bearing. 


Brittle,  ".6  deep.    Split  along  grain  17". 


\ 


^  Irrognlar.  brittle,  I"  deep.     Split  along 

SmiD,  ".25  intcrsectiug  "  Cooper*'  lines 
uToloped  on  two  faces. 

Failed  st  Icnot  }"  diameter,  I"  from  mid- 
dle, separating  stick. 


C  Irregtilsr,   brittle,  at   middle.      Oblique 
I     fractures  split  stick  into  four  pieces. 


o  iiu\  '  5  Oblujue,  7"  long,  separating  stick.    Knot 
v.lw  \\     tension  side  5"  from  middle. 


I  (  Failed  at  knot  10"  from  middle.    Oblique 
!  (     fracture  6"  long,  separating  stick. 


(  Cross-grained  fracture,  34"  long,  separat- 


ing, s 
n8". 


)     ing  stick.    Split  along  grai 


S  Irregular,  brittle, ".8  deep.  Wedge-shaped 
piece  26"  long,  detached  compression 
side. 

(Oblique,  9"  long,  near  end   separating 
{     stick.    Cross-grained. 


(  Square,  bi  ittle,  middle  of  stick  split  along 
)     grain  15". 


(  Square,  brittle,  middle  of  stick  split  along 
)     grain  7". 


C  Fractnre  began  at  comer  2"  from  middle. 
)     Split  along  grain  22". 


Coarse,  splintering.    Fibers  crushed. 


Brittle,  splintering.    Fibers  crushed. 


(  Oblique  fractnre  15"  long,  following  grain 
)     across  stick.    Cross-grained. 

5  Irregular,  brittle,  ".6  deep.    Oblique  tno- 
I     tures  along  grain  20". 


Brittle  at  middle,  separating  atick. 
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Q 

s 


a 

e 

Si 


5446 


OvVC 


764a 


7616 


3Ma 


3M^ 


780a 


7806 


870a 


8796 


81a 


816 


81c 


81d 


85a 


856 


85c 


85d 


3400 


.4288 


5080 


.4713 


.4012 


.4017 


.6190 


.4207 


.4838 


.5129 


.9375 


.8125 


.6049 


.9823 


.6164 


.6632 


.7565 


.8800 


_a 

u 

s. 
& 

8 


2i 


•5 

o 


a 
I 

5 


DKFUfcCnOXS  FOR  LOADS  IX  POUKOe  OF — 


110 


In, 


220    331    441 


In.    i  In.    1  /f».    /a. 


441    551  I  661    772 


In.    \    In. 


.787  1.614 


:787  1.654 


2.776 


I 


I    .343  >    .709  11.142     1.654       .205  ;  1.603 


14 


14 


18 


18 


18 


24 


22 


28 


24 


16 


16 


11 


m 


.823       .650 


.335       .660 


.236       .500 


\  ! 


1.024     Li57       .150 


1. 063     1. 535       .107 


.772     L083       .055 


.146      .283  !    .425  I    .563  ;    .012 


.220       .410  1    .646      .807 


.039 


IMM 


.197       .413 


.185       .354 


.118       .236 


.126       .244 


, 

w 

1 

.197 

.362 

.551 

.118 

.236 

.354 

.236 

1 

.433 

.660 

.lU  i 

.244 

.362 

r 

.185 

.354 

.539 

.299 


.610 


.669 


539  i    .724 


354  I    .488 


.016 


L496 


1.683 


L087 


563      .717       .  906  1  1. 136 


827 


.  724     1. 181 


008  I    .492       .614 


366       .488  I    .012j    .500  I    .610 


.016  '    .717  1    .906 


925 


.4fi6 


.913 


.484 


.740 


1.280 


.012  .    .484       .614 


.059 


.  945     1. 240 


.012       .484       .610 


.039 


.740       .945 


.071     1.299     1.665 


1.457 


748 


748 


L102 


.748 


1.634 


.748 


1.220 


2.165 


890 


906 


.866 


2.193 


.929 


L465 


2.766 
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DEFUBCnOXB   FOR  LOADS  \S 
POUlfDS  OP— 


a 

o 


882 

902 
In. 

1102 
In. 

1213 

2328 

V 

a 

1 
1 

In. 

In. 

In. 

In. 



: 

■ 

1 

i            ; 

1 

1.406 

. 

....... 



1.063 

1.280 
1.248 

1.071 

1.476 

1.032 

1.220 

1.S35 



1  110 

••••••• 

ULTIMATR 
STRENGTH. 


« 


s. 

I 

H 

820 
407 
720 
505 


•i 
•=1 

11 


DcHcriiitioD  of  fracture. 


I  C  Brittle  at  knot  3"  from  middle,  comprea- 
4. 880  I  {     sion    side    detachiog    piece    ^'    lon£. 
(     Warpetl.  * 

C  Brittle,  6"  deep,  splitting  across  stick. 
<     Split  along  grain  24'^  also  broke  square 


&200 


10.060 


9.070 


across  at  knot  34"  from  end. 
Irregular,  brittle,  across  stick  at  middle. 


( Irregulai 
<  Split  fl 
(     pieces. 


along  grain  22",  detaching  two 


540      8.230 

i 


610  i    0.300 


890 


13.570 


Irregular,  brittle,  across  stick  at  middle. 


(  Cross»grained  fracture  at  knots  1 1"  from 
}     middle,  extending  along  grain  20". 


Long,  splintering.    Fibers  crushed. 


iu»      a  IMA    5  (^<Mrse,  splintering.    Failed  at  knot,  mid- 
^      »•>«>{     die  of  slick. 


422 


680 


1,002 


1,100 


771 


6. 430  j  Failed  at  knot,  middle  of  stick. 


10  370    5  Coarse,  splintering,  failing  at  knot  ".15 
^"•**^"    {     diameter,  2"  from  middle. 


16.650 


i  Long  oblique,  beginning  at  comer  5"  from 
<  middle  extending  20"  along  grain.  50 
(     per  cent  sap  wood  teuAion  nide. 


1H  150    5  Brittle,  irregular,    r'.4  deep  at  middle. 
IB.  ISO    J     (Photogwph.) 


ii.7eo 


1, 166     17. 780 


772     11.770 


974     14. 850 


882 


880 


13.450 


13. 420 


<  Brittle,    splintering    ''.8    deep.      Fibers 


crunhed. 


Long,  spliiittfring   and  brittle  ".7  deep. 
Fibem  crusheo.    (Photogmpb.) 


Brittle,  ".6  deep.    Oblique  fi-nctnre8"  long 
separatiog  ntick. 


Brittle,  ".3  deep.    Fibers  crushed. 


i 


Square,  brittle,  ".6  deep.  Oblique  fracture 
8"  long  separating  stick.  30  per  cent, 
sap  wood  compression  side. 

S  Brittle,  splintering.  Split  along  grain  fVom 
middle  to  end.    Oblique  crack  8"  long 
separating  stick  at  middle. 
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0 


a 
o 

M 

as 


2 

be 
o 


243a   .  7086 


2432>   .7066 


357a   .  6642 


Z5n 


358a 


8586 


35»a 


85M> 


8409 


8906 


8705 


7989 


.8728 


360a   .7654 


8606 


361a 


3616 


384a 


3846 


885a 


390a 


3906 


1096a 


.7240 


.7585 


.7480 


.6005 


.6439 


.7040 


.6739 


.6296 


.6375 


.a 

a 


u 
3 


a 


a 

3« 


DBFLXCTIOKe  FOR  LOADS  tR  POUKDS  OF— 


110  220 


331 


In.        In.    \    In.    \    In.    I    In. 


18 


19 


20 


18 


11 


10 


12 


16 


16 


18 


15 


17 


22 


20 


I  I 


441     1    551     {     661 


In.    \    In.    I     In. 


772 


In. 


098  I    .217  1    .316       .4211      0      I    .429       .547,    .654       .756 


m^ 


091  I    .224  I    .323 


. 118  :    . 248  I    .362 


.118 


.224  I    .335 


433 


.484 


.445 


.433       . 535  I    .  654  ;    .787 


I 


.134       .276  i    .304       .528 


118 


.118 


.118 


.114 


.157 


.094 


.094 


H 


14 


20 


8 


''MM 


.217       .339 


.228 


.236 


.217 


.295 


.197 


.189 


.201  i    .398 


■fr 


!I  II 


IMk 


.118 


.157 


.232 


.315 


^ 


i 


.106'    .217 


.118 


.177 


.248 


.831 


.854 


.374 


.331 


.483 


.283 


.287 


.598 


.385 


.449 


.335 


.362 


.496 


.449 


.012 


.012 


.016 


.008 


.457       .012 


.496       .008 


.449 


.575 


.894 


.386 


.799 


.453 


.610 


.433 


.488 


.661 


.016 


.012 


.024 


.008 


.016 


.492 


.610 


.  449  I    .551 


539  i    .661 


.008 


.024 


453 


472 


.496 


.449 


.575 


.394 


.394 


.807 


.457 


.606 


.441 


.504 


.661 


.551 


.571 


.614 


.551 


.724 


.492 


.472 


1.051 


.559 


.772 


.559 


.610 


846 


.748 

.906 

! 

.669 

1 

.8U 

.811 

1.004 

1 

.669 

.906 

.689 

.827 

.748 

.906 

.669 

.787 

.8B6 

L102 

.591 

.701 

.591 

.660 

.689 

.819 

.946 

1.150 

.609 

.827 

.756 


1.043 


.983 


L280 
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DEFLBCnOMS  TOR  LOADS  Of 
P0UHD6  OF— 


882 


In. 


902 


In, 


906     1.061 


906 


1.063 


925 


1.198 


1.068 


984 


1.068 


906 


1.299 


.815 


.795 


965 


1.378 


0A4 


1.122 


1.585 


L083 


L220 


LU4 


1.417 


1.260 


1.142 


1.240 


L068 


1.575 


.945 


.929 


1.142 


L201 


1.496 


1.680 


U02 


In. 


L272 


L280 


L476 


L299 


1.772 


L496 


L839 


1.457 


1.240 


L102 


L102 


L487 


1218 


In. 


1.559 


L516 


L843 


L732 


1.457 


1.389 


1323 


In. 


L772 


S.  Ex.  6 24 


• 


I 


In. 


1.559 


1.476 


ULTDCATB 
STRKMOTH. 


*«6 

a 

0 

8. 
3 

O 

H 


1,190 


1,213 


1,102 


1,880 


1,212 


1. 810 


1,160 


1,815 


1,800 


1.100 


1,210 


1,245 


605 


1,102 


QAi. 


1,070 


098 


1.095 


a 


9  p« 


1&150 


18.600 


16.800 


21.060 


1&480 


19.980 


17.690 


20.050 


19.820 


16.770 


18.450 


18980 


9.220 


16.800 


15.000 


16.820 


15.220 


16.700 


Deftcriptlon  of  ftt^ture. 


C  Brittle,   splintering    ".4  deep.     Fibers 
I     crashed,  split  along  grain  SO''. 

C Brittle,   splintering  ".5    deep.       Fibres 
I     crushed.    Opened  cracks  along  grain. 

C  Brittle,  ".8  deep.    Opened  cracks  along 
I     grain  15". 


Brittle,  1"  deep.    Split  along  grain. 


Square,  brittle,  at  middle.    (Photograph.) 


(Long,  spUntering.  Split  along  grain  at 
I     one  corner  36".    (Photograph). 

C  Brittle,  splintering,  fibers  on  one  corner 
<  not  oroken.  }9nd  bearings  indented 
(    opposite  oorners. 

5  Coarse,  splintering,  and  short  brittle  ".5 
(     deep.    Split  along  grain  20". 

5  Coarse,  splintering,  and  brittle.  Slight 
}     crushing. 

( Irregnlar,  8"  long  at  middle,  separating 


Coarse,  splintering.    Fibers  crashed. 


Do. 


(  Oblique,  8"  long,  separating  stick.  Cross* 
(     grained. 


<  Coarse,    splintering,    ".6  deep.     Fibres 
(     crashed. 


(  Oblique,  brittle,  ".4  deep.  Split  along 
{     grain,  30". 

C  Brittle,  ".1  deep,  split  along  grain  15". 
I     Fibers  crushed. 

C  Short,  brittle,  ".2  deep  one  comer.  Coarse, 
<  splintering,  other  corner.  Fibers 
(     crushed. 

(  Long,  coarse,  splintering,  knot,  ".15diam., 
I     I"  f^m  middle,  near  compression  dde. 
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J 
I 


a 

o 

M 


10866 


84a 


846 


84« 


856a 


8666 


483a 


4836 


O 

1 


6852 


.8313 


.7n6 


.7710 


.8404 


8040 


231a  i  .5604 


2316  I  .5429 


373a'  .4588 


776a   .4607 


7766   .4919 


794a   .4296 


7946   .4153 


880a   .4425 


8806 


.4785 


o 
a 

i 
& 

a 


s 


DETLBCnOBM  TOR  LOADS  Ol  POfnCDS  Ol 


13 


22 


20 


513a  i    . 4455 


I 


16 


17 


18 


20 


14 


12 


16 


13 


16 


19 


16 


20 


20 


14 
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DEFLICnONS  worn  LOADS  IK 
POUITDSOF— 


882       992 


1102       1213 


In.        In. 


1. 142     L  394 


1.40e 


1.437 


1.122 


.839 


In. 


In. 


L782 


1.299 


964 


.827  *    .946 


L  240     1. 497 


1.150 


1585 


1.181 


L102 


1323 


In. 


1.240 


I 

H 


ULTDCATB 
STEKirOTH. 


In. 


1.543 


a 

0 

s. 

3 

e 
H 


S  *• 


Description  of  fracture. 


kOblioae,  beginning  at  comer,  15"  fh>in 
1, 030     15. 710    <     miadle,  splittiug  along  grain  to  oppo- 
1  (     site  end.    Stick  worm-eaten. 


1.575 


1,100 


985 


1,212 


1,195 


1,378 


1,100 


940 


875 


848 


•67 


475 


784 


676 


680 


645 


697 


692 


Id.  7flo    5  ^Ki'i^iilAr,    brittle,    separating   stick   at 
*      ^  1  (     middle. 


15.020 


18.480 


18.220 


C  Oblique  along  min  beginning  at  corner, 

<  14"  from  miaoie,  extending  along  grain 
(     22". 

^  Short,  brittle,   ".3  deep  at  one  oomer. 

<  Oblique  fracture  17"  long,  separafcing 
(     end  of  stick. 


Coarse,  splintering.    Fibers  crushed. 


21.010  > 


Do. 


16.770 


Short,  brittle,  middle  of  stick. 


14  aao    5  Brittle,  ".6  deep.     Oblique  ftactnre  6" 
;  I     long,  separating  stick. 


13.340 


(  Short  britUe,  ".6  deep,  failing  at  knot 
<  ".ISdiam.,  1".3  tvom  middle.  Fibers 
(     crushed. 


12. 930  I  Brittle,  splintering.    Fibers  crashed. 


iA  AQA    (  Short,  brittle  ".4  deep,  1".5  ftt>m  middle. 
10.020    }     Fibers  crushed. 


7.240 


11.950 


10.200 


10.060 


9.830 


10.630 


10.550 


Failed  at  knot  5^"  from  middle.  Split 
along  grain  12".  Stick  contains  10 
knots  from  |"  to  |"  diam.  Fibres 
crushed. 

C  Short,  splintering.  Fibers  crushed.  Knot 
<  at  neutral  axis,  middle  of  stick.  Stick 
(     contains  10  knots  fh>m  ^"  to  |"  diam. 

(  Square,  brittle,  ".7  deep.  Fibers  crushed. 
I     Split  along  grain  15". 


Square,  brittle,  separating  stick  at  middle. 


i 


Do. 


Square,   brittle    at    middle.  Fibers 

crushed.    Split  along  grain  22",  detach 
ing  piece  15"  long. 


riuare.  brittle,  ".2  deep.  Fibers  crashed. 
Split  along  grain  22".  12  knots  from  i' ' 
to  I"  diiim. 
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8 

I 


n86 

•  4I^»9 

778a 

.4678 

7736 

.4507 

78to 

.4411 

7846 

.4529 

791a 

.4819 

7916 

.4168 

292a 

.4826 

2986 

.8642 

875a 

.84U 

882 

.8804 

209ia 

•  0v^V 

270ia 

.4080 

roia 

.8810 

970a 

.4676 

9706 

.4568 

977a 

.4038 

8776 

.3882 

a 

1 

e 
a 

a 

■*» 

o 

.S 


10 


12 


16 


18 


18 


14 


12 


18 


18 


24 


20 


8 


10 


10 


30 


ao 


10 


10 


DBFLICnOHS  901 

I  LOADS  Of  POUSm  OP— 

uo 

1 

220 

381 

441 

0 

441 

561 

1 

661        772 

In, 

In, 

In.        In. 

In, 

In, 

In, 

In.        In. 

1 

.283 

.550 

.882     1.287 

.167 

1.319 

L799 

.150 

.807 

.472 

.680 

.030 

.688 

.827 

1.150 

.166 

.889 

.512 

.688 

.020 

.709 

.906 

1.240 

• 

.206 

.394 

.610 

.889 

.089 

.858 

L166 

.197 

.894 

.602 

.889 

.034 

.846 

L161 

L701 

.167 

.8U 

.472 

.669 

.028 

.669 

.  oOD 

1.161 

.169 

.335 

.512 

.689 

.016 

.709 

.946 

.197 

.374 

.551 

.748 

.024 

.748 

• 

.964 

1.417 

....... 

.846 

.664 

L089 

.256 

.512 

.748 

L102 

.094 

L165 

.217 

.446 

.686 

1.034 

.087 

L071 

.854 

.669 

1.102 

.433 

.866 

L386 

.315 

.598 

.972 

L556 

.217 

.209 

.402 

.598 

.866 

.063 

.886 

1.220 

L811 

.181 

.354 

.528 

.717 

.028 

.786 

.964 

1.339 

....... 

.177 

.335 

.520 

.748 

.039 

.748 

L063 

.185 

.862 

.563 

.827 

.050 

.868 

L280 
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Tabu  1.— TRANSVERSE  TESTS— Continued. 


DKFLKCnOBB  FOB  LOADS  Ol 
POUITDS  OF— 


092 


1102 


In, 


In. 


In. 


121t 


1323 


In. 


In, 


• 


a 


In. 


2.461 


2.087 


ULTnCATK 
STBBHOTH. 


I 

8. 


e 
H 


601 


76i 


746 


649 


688 


SB 


10.080 


1L650 


1L370 


0.900 


10.400 


762  ,  1L620 


661 


712 


395 


515 


543 


415 


364 


508 


690 


697 


641 


607 


10.080 


10.860 


6.020 


7.850 


8.280 


6.880 


5.560 


7.750 


10.520 


10.680 


9.770 


9.100 


DMoriptUm  of  frsotore. 


(Irregnlar.   briUle,     r'.4  deep. 
I     crashed. 


Flben 


(  Coarse,  spUnteriiig.     Fibers  eroshed  At 
{     middle,  also  at  knots,  8"  either  side. 

Clnegnlar,  brittle,   se|wrsting   stick    at 
I    mwdle. 


Square,  brittle,  at  middle  of  ttiok. 


Do. 


5  Brittle,  ".15  deep.  Fibers  crushed.  Split 
I     along  grain  15'' firom  middle  towards  end. 


Irregular,  brittle,  ".5  deed.  Fibers  crushed. 

(  Short,  brittle.  ".5  deep.  Fibers  crushed. 
<  Split  along  grain.  Three  knots  ^'  diam- 
(    ter.    (Photograph.) 

Square  fracture  at  knot,  4^"  from  middle. 


Square,  brittle,  at  middle. 


C  Coarse,  splintering  at  one  comer,  square 
I     break,  oompleti^  firaoture  at  middle. 


(Failed  at  knot2i''fri>m  middle.  Cross- 
gndned  fracture  12"  long,  separating 
stick.    7  knotof"  to  f' diameter. 


(  Failed  at  knot  U"  ttom  middle ;  11  knots 
I     I"  to  f "  diameter. 


Irregular,  brittle,  at  middle. 


Slight,  splintering.    Fibers  crushed. 


Do. 


5  Short,  flue,  splintering.     Fibers  onishe^ 
I     at  middle  nid  3|"  from  middle. 


Slight,  splintering.    Fibsfs  emshed. 
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Tabls  1.— TRANSVERSE  TESTS^^ontinaed. 


8 

I 


I 


Iflto      .4396 


1919s 


1919» 


1926a 


19966 


66 


219« 


2196 


776a 


7766 


778a 


7786 


787a 


7876 


T99a 


1996 


771a 


.3617 


3892 


.3810 


.4210 


.8969 


.4716 


4699 


.4922 


.4468 


.3496 


.3675 


.4811 


.4806 


6248 


6114 


a 
I 


DtVLBCnOJW  lOB  LOADS  IH  POUXIM  Ol 


18 


10 


11 


8 


20 


20 


20 


20 


14 


20 


22 


10 


18 


110 

220 

• 

In, 

In, 

.187 

.296 

.198 

.394 

.173 

.364 

.299 

.591 

.315 

.598 

331 


262 


244 


In. 


449 


.583 


.536 


961 


.072 


.472      .70] 


.492      .756 


.177       .362       .551 


563 


1 

y///A 

^ 

30 


28 


.189 

.382 

.394 

.803 

.445 

.890 

.283 

.559 

.287 

.679 

.197 

.394 

.177 

.364 

.169 

.327 

.167 

.299 

.199 

.389 

1.889 


1.398 


.858 


.894 


.591 


.532 


.512 


.463 


604 


441 


In.       In. 


606      .016 


.776 


1.433 


.059 


.043 


109 


QAi. 


1.063 


.039 


.079 


.748       .024 


.768 


1.929 


2.095 


L291 


L358 


.807 


.728 


.602 


.028 


.283 


.307 


.157 


.118 


.024 


034 


010 


.008 


.011 


441        551 


In.        In, 


622 


890 


.787 


L496 


1.000 


1.098 


.748 


.780 


2.008 


2.126 


1.299 


1.417 


.827 


.736 


.709 


.614 


.681 


.827 


L390 


L102 


771 


In, 


L122 


In. 


.976     L358 


964 


2.736 


2.835 


L083 


.945 


906 


.768 


1.299 


L406 


1.280 


L161 


LS86 


1.121 
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Tablx  1.— transverse  TESTS— Continued. 


DBFLBCnOKS  lOI  LOAM  Dl 
FOUHDS  0F-> 


In. 


902 


In. 


1102 


In. 


1218 


In. 


1828 


In. 


2 


U 


In. 


ULTIMATI 

anuufoTH. 


4 

I 


729 


678 


520 


405 


540 


551 


095 


749 


638 


698 


510 


498 


782 


744 


790 


•3|. 
1^ 


DMOription  of  fractare^ 


11.120 


a  810 


9.660 


(  SpIinUring,  ".2  deep.    Fibers  oroahed  at 
I     middle  and  2^"  from  middle. 


C  SplinterinfT,  ".5  deep.    Fibers  cmsbed  at 
I     middle  and  3"  from  middle. 


(  Splintering,  '^2  deep.    Fibers  crushed  at 
(     middle  and  3"  from  roi<ldle. 


846 


1  fan    S  Square   fracture.  ".4   d«ep.     Crack   de- 
*'^*^    \     tached  piece  16"  long     Cross-grained. 

s  17A    S  Oblique.  6"  long,  separating  stick  at  mid- 
"• ""    {     die.    Cross-grained. 

a  nn  '5C<>*"®'  splintering,  ".7  deep.     Cracked 
**•  -^  j  i     along  grain  15". 

a  AM    S  Coarse,  obliqae,  splintering.    Split  along 
|i     grain  25".    Slight  crashing. 


ift  IMA  '  J  Coarse,  splint4«ring,    ".2    deep.     Fibers 
*"•  ^**~    \     crashed.    Split  along  grain  11". 


11.420 


9.730 


9.120 


7.780 


7.690 


10.700 


11.840 


12.060 


14.680 


1X900 


5  Square,  brittle,  middle  of  stick.    Split 
\     along  grain  17". 


{ 


Square,  brittle,  ".5  deep.  Oblioue  frac- 
ture, 11"  long,  separating  sticK  at  one 
end. 


i  Irregular,  brittle,  separating  stick  at 
middle.  Oblique  fractures  separate 
stick  into  5  pieces. 


Square,  brittle,  at  middle. 


(  Square,  brittle,  at  middle.    Knot,  ".25  di- 
(     ameter,  near  middle  compression  aide. 


C  Irregular,  brittle,  nearly  separating  stick. 
\     Split  along  grain  20". 

C  Irregular,  brittle,  nearly  aeparating  stick. 
I     Split  atong  grain  20".    libers  crushed. 


(  Brittle,  ".8  deep.  Fibers  oruahed.  6  knots 
I     from  I"  to  f '^diameter. 


<  Square,  brittle,  separating  stick  at  mtd- 
\     die.    S^Ut  along  grain  26". 


C  Brittle  and  splintering.  l".l  deep.   Fiben 
\     cmahed.    Split  along  grain  W'. 
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Taslb  L— transverse  TESTS— Contmoed. 


I 

i 


$ 

T 


I 


lM2ai  .4248 


10426   .4244 


971a   .5318 


005a 


9056 


960a 


9806 


271sa^ 


Z71«6 


271s 


027a 


•276 


5900 


.5472 


4e90 


.4714 


4S54 


.4786 


.487€ 


.5735 


.5382 


I 

tm 

& 

& 


imwiMcaom  idb  loads  n  rounw 


110 


sa 


441 


7726   .5129      28 


^7a   .4041 


8176   .3748  t     24 


Jit.  :  Jit. 


*  .  109  !  .327 


201 


230 


1040a  I  .  S096      28 


10406   .5114  ,     20 


i 

1 

1 

' 

623a  !  .  5335  >     16 


18 


28 


28 


20 


20 


24 


30 


30 


28 


24 


I  .256 


.181 


I  .200 


I  .276 


180 


.118 


.126 


.256 


.248 


.236 


.224 


173 


110 


157 


800 


.472 


.516 


.504 


374 


.420 


630 


.378 


200 


.504 


488 


457 


.483 


.385 


Jit. 


Jft.    In. 


660  i  .016 


606  j  .886  I  .082 


m  ;  L063  I  .060 


I      j 
803  '  L 102   .070 


.736  L016 


567 


646 


.835 


.567 


.378 


.768 


.744 


660 


650 


.512 


.362 


.433 


.051 


.700   .028 


.013 


.827 


406 


.520 


L063 


1.030 


.017 


.051 


055 


.016 


.008 


.043 


.056 


.035 


441 


In. 


677 


874 


L108 


L102 


L024 


.807 


5S1 


772 


In. 


In.        In. 


886  1.063  L417 


L201 


.045  I  .030 


.024 


406 


.571 


.008 


.846 


508 


.520 


1.096 


L051 


083 


.045 


.700 


496 


L417 


L319 


Loes 


L260 


.630 


L850  :  2.520 


1.603  2.402 


.776  1  .965 


.650   .807  I  .984 


1.417 


L308 


1.260 


1.290 


906 


630 


2.185 


1.808 


L732 


1.161 

L622 

.768 

.045 

.006 

L165 
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Tablx  1.— transverse  TESTS— Continned. 


DSTLscnoro  roR  loads  or 

FOUNDS  OF— 


902 


U02 


In. 


In. 


In. 


1213 


In. 


1.201  i  1.535 


1. 


1.201 


1828 


In. 


§ 


In. 


ULTIMATE 
9TBB1IOTI1. 


! 

o 
H 


870 


802 


525 


708 


808 


861 


861 


434 


536 


ia270 


0.180 


8.000 


12.170 


12.320 


10.080 


10.080 


6.620 


8.170 


Descriptioii  of  frsotare. 


1,038  !  15.880 


Ml     15. 110 


676 


677 


(Short,  brittle,  nearly  sepsrating  stiok. 
<     Fibers  crashed.    Split  along  grain  30" 
(     (Photograph.) 


Square,  brittle,  middle  of  stick. 


Do. 


(  Square,  brittle,  ''.3  deep.  Fibers  crashed. 
<  Split  along  grain  28".  Piece  15^'  long 
C     detached  compression  side. 


Coarse,  splintering.    (Photograph.) 


Coarse,  splintering.    Fibers  crashed. 


Irregnlar,    brittle,    1".25    deep.     Slight 
crushing. 


<  Oblique.  8"  long.    22  knots  from  ^"  to  f 
\     diuneter.    Cross-grained. 


Failed  at  knots  3"  to  4"  from  middle.    3 
knots  }"  diameter.    Cross-grained. 


Coarse,  splintering.    Fibers  crushed. 


Do. 


1 A  4-1 A    f  Square,  brittle,  middle  of  stick.    Split 
*"-3^"    {     along  grain  20". 


10.820 


(Square,  brittle,  middle  of  stick.    Split 
I     along  grain  18". 

(Brittle,    splintering,    nearly    separating 
IL 180  i  <     stick  at  middle.   Fibers  crushed.   Split 
(     along  grain  15". 

(  Short,  brittle,  ".3  deep.   Oblique  fracture 
<     detached  wedge^haped  piece  25"  long, 


730 

1L180 

626 

0.560 

708 

12.170 

867 

15.050 

881 

13.430 

(    compression 


dge^ 
side. 


Split  along  neutral  axis  28".     Fibers 
crushed. 


Fine,  splintering.    Fibers  crushed. 


Do. 
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Table  1.— TRANSVERSE  TESTS— Continned. 


ttMs 


702a      .4373 


704a      .6601 


705a      .5796 


706a      .5477 


708a      .6688 


7086       .6892 


700a      .4375 


7096      .4449 


720a      .6846 


7206      .5449 


732a      .5227 


7826      .6091 


881a      .6602 


8816      .5704 


978a      .6006 


9786      .4909 


974a      ,.5807 


.6017 


H 


8 


28 


18 


20 


26 


20 


18 


13 


22 


22 


8 


18 


10 


DKVLICTIOlia  FOB  LOADS  Dl  POUHIM  OF— 


110 


220 


M7A/. 


■ 


'^■^7/ 

^^y^/ 


.■y0 


In. 


.217 


.126 


.169 


.138 


.122 


.106 


.177 


.165 


.181 


.167 


.157 


.165 


.193 


.165 


.157 


.165 


.142 


.157 


In. 


.413 


.236 


.815 


.276 


.236 


.213 


.354 


.354 


.362 


.315 


.807 


.331 


.394 


.346 


.315 


.385 


881 


In. 


.354 


.457 


.410 


.354 


.823 


.535 


.524 


551 


.472 


.461 


.512 


.614 


.528 


.480 


.500 


441 


In, 


.476 


.622 


.535 


.484 


.488 


.736 


.701 


.772 


.638 


630 


.701 


.732 


660 


669 


.532 


.492 


0 

441 

551 

In. 

In. 

In. 

.059 

.906 

.012 

.480 

.591 

.020 

.63b 

.799 

.012 

.551 

.669 

.008 

.492 

.591 

0 

.441 

.551 

.016 

.748 

.972 

.020 

.709 

.925 

.020 

.803 

1.043 

.016 

.661 

.827 

.016 

.630 

.819 

.024 

.709 

.921 

.039 

.866 

1.142 

.020 

.728 

.969 

.016 

.689 

.  866 

.012 

.689 

.886 

.012 

.585 

.689 

.016 

.677 

.850 

772 


In. 


.728 


In, 


906 


L004 

L240 

.866 

L095 

.732 

.894 

.069 

-787 

1.268 

L181 

1.400 

L088 

L346 

1.043 

L417 

1.201 

1.417 

L799 

L206 

L516 

1.150 

L130 

.874 

Lioa 

LOOS 

L878 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DBFLICTXOJ»  lOB  LOAIM  Dl 
POUXDS  OF— 


In. 


LOO 


1.566 


1.M3 


965 


3.028 


1.772 


In. 


L260 


1.339 


1.142 


U02 


In. 


L516 


1.795 


L858 


1218 


In. 


1823 


In. 


1.752 


I 


In. 


ULTDfATB 
BTRmOTH. 


4 
9 

i. 

3 

e 
H 


H 


1.409 


1.417 


1.201 


539 


1,210 


877 


882 


3,175 


1,238 


720 


753 


061 


866 


772 


661 


877 


918 


726 


771 


848 


948 


8w229 


1&450 


13.370 


13.430 


17.920 


18.880 


10.980 


11.480 


10.080 


13.200 


11.760 


10.080 


13.370 


14.000 


11. 070 


11.700 


12.930 


14.460 


Deftcription  of  fraotnre. 


Coane,  splinterUig.    Fibers  crashed. 


Do. 


Oblique,  16"  long,  separftting  stick. 


(Brittle,    splintering,    1"    deep.      Fibers 
{     crashed. 


Coarse,  splintering.    Fibers  crushed. 


Splintering.    Fibers  crashed. 

'Obllaae,  beginning  at  comer  opposite 
middle  bearing,  extending  13"  along 
grain.  End  bearings  indented  opposite 
comers. 

CObliqne,  17"  long,  separating  specimen. 
(     beginning  at  middle.    Fibers  crashed. 


CObliqne.  11"  long,  separating  specimen. 
I     Ends  indented  opposite  comers. 

(  Coarse,  nbliqae,  splintering.    Split  along 

<  grain  18".    End  bearings  indented  op> 
(     posite  comers. 

C  Split  along  grain  10^'  tension  side.  Fibers 
I     crashed. 

C  Split  obliqaelv  along  grain  tension  side 

<  opposite  middle  bearaig,  extending  10". 
(     Slight  crushing. 


5  Coarse,  brittle.  Opened  cracks  along  grain 
)     18".    Sllghtcrashing  at  middle  bearing. 

C  Oblique  crack  beginning  at  comer,  4" 
<  from  middle ;  cracks  along  grain  18" ;  5 
(     knots  I"  to  I"  diameter. 


Irregular,  brittle,  nearly  separating  stick. 


{ 


Square,  brittle  at  middle.     Split  along 
grain  20". 


5  Oblique,  spliaterinff,  beginning  at  middle 
\    extending  16^'.    Fibers  crashed. 


C  Square,  brittle,  ''.6  deep.    Fibers  crushed. 
\     Split  along  grain  88''. 
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Table  1.— TRANSVERSE  TESTS— Continued. 


s 


1 


1006a      .4879 


10066       .5500 


1010a      .  5900 


10166      .  6085 


1018a      .  6180 


10186      .  6186 


1020a      .  4632  24 


10206       .4485 


1011a      . 5386 


10116       .  5325 


1022a      .4900 


986a 


«42a 


6426 


623a 


5236 


528« 


10226       .4785  U 


.4587 


.5358 


.5398 


.3602 


.3528 


8636 


H 


10 


24 


22 


11 


11 


DirLBcnom  roB  loads  nr  pouhdb  op— 


110 


24 


10 


8 


10 


In. 


.154 


20 


16 


16 


16 


16 


16 


18 


18 


18 


18 


06 


73 


97 


OT 


61 


57 


66 


77 


81 


77 


97 


97 


97 


220 

881 

441 

0 

In. 

In. 

In. 

In, 

.287 

.433 

.579 

.012 

.286 

.864 

.492 

0 

.224 

.346 

U72 

.008 

.236 

.854 

.457 

.008 

.286 

.846 

.465 

.008 

.220 

.839 

.457 

.008 

.354 

.524 

.709 

.020 

.894 

.598 

.886 

.028 

.283 

.483 

.671 

.020 

.828 

.484 

.661 

.016 

.316 

.472 

.646 

.016 

.839 

.492 

.  669 

.016 

.343 

.520 

.709 

.024 

.366 

.661 

.748 

.016 

.366 

.663 

.764 

.016 

.378 

^".691 

.827 

• 

.089 

.894 

.691 

.866 

.009 

.417 

.610 

.800 

.048 

441 


In 


.501 


.480 


.484 


.472 


466 


.472 


.709 


846 


.688 


665 


.660 


.673 


.709 


.760 


.776 


.846 


.874 


661 


In. 


.748 


Ml 


In. 


L004 


.610      .768 


.591 


.583 


.575 


.571 


•  W%9 


L122 


.736 


874 


866 


.866 


.963 


.902 


L012 


L220 


L319 


L3S9 


.748 


.724 


.709 


.728 


L839 


772 


In. 


945 


L220 


L143 


L220 


L200 


L290 


L047 


.945 


.921 


.  806 


906 


1.240 
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* 

Table  l.—TRANSVERSE  TESTS— Continued. 


DXFLSCnONB  FOB  LOADS  19 
POUNDS  OF— 

1 
1 

1 
1 

ULTIMATE 
8TRKMOTH. 

882 

992 

1102 

1213 

1223 

4 

a 

I 

In. 

In, 

In. 

In. 

In, 

In. 

TLB 

lOfiSO 

845     12.880 

1.260 

890 
940 
985 
991 
724 
668 
847 
655 
675 
754 
740 

• 

737 
856 
616 
585 
605 

13. 570 

14.380 

15.020 

15.110 

1L040 

10.080 

12.910 

9.990 

10.290 

11.500 

11.280 

XL  240 

18.050 

9.390 

8.920 

9.220 

1.280 

L102 

1.220 

m 

^ 

• 

Description  of  fracture. 


(  Fracture  began  at  knot  l^'^  from  middle. 
{     Fibers  crashed.    (Photograph.) 


Fine  splintering  ".4  deep.  Fibers  crashed 
1"  deep.    (Photograpn.) 


(CkMtrse  splintering,  ".2  deep  at   middle 
{     comer.    Fibers  crashed  ".3  deep. 


(  Long,  fine  spUnteiing  ".4  deep.    Fibers 
I     crashed,  ".8  deep.    (Photograph.) 


f  Long,  fine  splintering.    Fibers  crashed. 
}     Split  along  grain  18"°. 


(Short,  splintering.    Fibers  crushed,  ".7 
}     deep- 


( Irregular,  brittle,  nearly  separating  stick. 
I     Split  along  grain  8^'. 


C  Square,  brittle,  nearly  separating  stick  at 
(     middle.    (Photograph.) 


Long,  fine  splintering.    Fibers  crushed. 


Failed  at  knot  %"  diameter  y'  from  middle. 


C  Short,  brittle,  ".8  deep.    Fibers  crushed. 
)     Split  along  grain  IV'. 


Square,  brittle,  separating  stick  at  middle. 


(  Brittle,  splintering.  Fibers  crushed.  Split 
I     along  grain  8". 


(Brittle,  ".4 deep.    Oblique  cracks  along 
\     grtdn  20". 


( Irregular;  brittle,  1"  deep.    Oblique  frac- 
(     ture  5"  long,  separating  stick. 


(  Square,  brittle,  ".4  deep,  splintering  at 
(     one  comer.    Fibers  crushed. 


Irregular,  brittle,  1"  deep.  Fibers  crushed. 


Do. 


382       TESTS   OF   UtOK   AND   STEEL   AND   OTHER   MATERIALS. 

Table  1.— TRANSYERSE  TESTS— Cantanaed. 


S 

a 

I 

a 
o 

t 


I   s 


o 
xs 


OS 


877a   .4455 


8776   .4419 


449ia  .3041 


I 


44»i6  .3750 


440*a 


440i6 


820a 


3205 


8300 


320<i 


1000 


1010a 


10105 


520a 


5205 


630a 


6305 


733a 


3682 


3807 


3858 


3850 


3073 


8622 


4002 


8606 


3640 


3602 


.8801 


.4010 


.4744 


4089 


ja 

e 
a 

& 

m 
a 


a 

1 


o 

a 
o 


Dsrutcnoxs  fob  loads  n  rouxiM  or— 


I  I 


t  I 

! 


110 


331         441  0      I    441 


551 


In. 


11 


I    • 


ffi 


24 


28 


24 


24 


228 


.248 


Jn.    i    In.    '    In.    i    In. 


.524 


425 


488 


.248      .682 


.453 


'  iili 


30 


28 


80    • 


8 


0 


0 


12 


.288 


.284 


.256 


244 


.107 


.252 


.197 


.107 


.201 


.248 


.284 


.205 


.150 


598 


567 


520 


488 


.488 


.512 


.854 


.870 


.551 


488 


587 


.571 


.201 


.827 


.661  '    .886 


.768     L142 


846 


.658 


866 


.827 


.807 


.561 


.571 


.846 


.787 


.006 


L260 


L280 


.807 


.827 


1.260 


L142 


1.268 


.882     1.240 


.433 


.587 


020 


050 


004 


.173 


080 


068 


070 


075 


.087 


.016 


In. 


In. 


L154 


L008 


L808 


L878 


.815 


866 


L858 


L181 


1.315 


1.280 


.501 


661 


772 


In. 


In. 


1.548 


L260 


1.760 


L721 


.728 


2.520 


2.500 


.021 


L161 
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Table  1.— TRANSVERSE  TESTS—Continned. 


DXFLBCnOHS  FOR  LOADS  Of 
POUXDeOF— 


882 


M2       1102 


In,       In, 


In, 


121S 


1323 


In, 


In, 


9 

I 


In, 


2.047 


ULTIMATE 
BTRBNOTH. 


•3 

a 

s. 

3 

o 
H 


420 


549 


516 


340 


551 


826 


486 


435 


464 


441 


314 


406 


585 


524 


470 


661 


718 


852 


« 

0 


6.400 


Deftcription  of  fiActure. 


Oblique,  18"  long,  separating  stick. 


8. 370    I  ^°&  ^^^^^^  beginning  at  oorner  9"  from 


-  ^^    5  Coarse,  splintering.    Fibers  ornshed.    6 
^'*"^    \     knots  J'' to  f  diameter. 


5. 320  '  ^  Short,  irreffular.  break  at  knot  i"  diam- 


&400 


( '  eter  at  middle  of  stick. 


(  Coarse,  splintering.  Fibers  crashed.  Split 
{     along  grain  12". 


ivrai  OWique,  18"  long,  separating  stick.    10 
•*'"  J     knots!" to|" diameter.    Cross-grained. 


7.410 


Square,  brittle,  middle  of  stick. 


II  Mn    5  Square,  brittle,  middle  of  stick.    Slight 
"•''^    (     crushing. 


7.070 


6.720 


4.700 


7.560 


&020 


7.900 


7.170 


10.080 


10.950 


12.900 


i  Irregular,  brittle,  at  middle.  Oblique  frao- 

i  IHT*  ®"  **>"*f '  ««P»™ting  stick  at  middle. 
(    Fibers  crushed. 

(  Long,  oblioue,  beginning  at  comer  12" 
<  fh>m  middle.  Crack  extending  alonir 
C     grain  25".  *  *^ 

(  Split  along  neutral  axis.  Outside  fibers 
I     uninjured. 


Split  along  grain,  beginning  at  comer  54" 
from  middle.  Fibers  crushed  at  middle 
and  2|"  from  middle. 

Irretralar,  brittle.  Fibers  crashed.  Long 
splinter  tore  off  tension  side  fh>m  end 
to  middle. 

Short,  britUe.  Fibers  crashed.  Irregn- 
lar  cracks  along  grain  24". 


(  Irregalar,  brittle,  commencing  at  knot 
<  U"  fh>m  middle.  Eight  knots  i"  to  A" 
(      diar-"— 


imeter. 


5  Coarse,  splintering.  Fibers  crashed,  knot 
I      at  middle,  U"  dUmeter. 


\ 


Coarse,  splintering.  Fibers  crushed,  knot 
at  middle,  U"  diameter.  Split  along 
grain  28".  * 

Coarse,  splintt^ring.  '.15  deep.  Fibers 
crushed  1"  deep. 
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Table  1.— TRANSVERSE  TESTS— Contmned. 


• 

s 
s 

§ 

1 

• 

e 
1 

5- 

7836 

.4504 

1004a 

.4754 

10046 

.5168 

M5a 

.6074 

8666 

.4032 

647a 

.4608 

6476 

.5184 

6470 

.4065 

2a6>a 

.7882 

22616 

.7206 

774 

.6147 

774 

.6837 

781a 

.5074 

7816 

.5742 

786a 

.6064 

7866 

.6204 

• 

796a 

.6170 

7066 

.6030 

o 

s 

t 
& 

.5 


m 


16 


24 


8 


16 


10 


20 


11 


16 


22 


18 


20 


17 


18 


14 


13 


a 

1 

o 


Q 
O 


I 


DXPLBCnOXS  FOB  LOADB  IH  P0175D8  OF— 


110 

In. 
.154 

.167 

.157 

.157 

.157 

.864 

.197 

.864 

.083 

vl26 

.167 

.138 

.276 

.284 

.134 

.150 

.130 

.126 


220    '    331 


In.    I    In. 


.291 


.307 


.303 


.299 


.303 


.445 


.472 


460 


449 


.461 


.748     1. 200 


.410 


.720 


.197 


.236 


.283 


.260 


.524 


.559 


.276 


.283 


.268 


.276 


.618 


L161 


.291 


.362 


.425 


.394 


.827 


.882 


.433 


.425 


.394 


.406 


441 

0 

In. 

In, 

.591 

.006 

.646 

.024 

.638 

.020 

.606 

.016 

.630 

.016 

L811 

.217 

.  866 

.089 

L606 

.157 

.304 

.004 

.472 

.008 

.571 

.032 

.520 

.016 

1.169 

.110 

1.260 

.114 

.671 

.020 

.571 

.016 

.520 

.012 

.551 

.016 

441 


551 


661         772 


In. 


.630 


.661 


.654 


630 


638 


L945 


.886 


1.713 


.402 


.472 


.575 


.532 


1.201 


1.291 


.576 


.579 


.582 


.571 


In 


.827 


866 


.866 


.827 


.858 


3.701 


1.181 


2.441 


.500 


.591 


.709 


.650 


L591 


1.732 


.717 


.728 


.669 


.740 


In.    I    In. 


1.102 


L280 


L181 


1.063  i  1.496 


L142 


.630 


.728 


.925 


1.850 


.748 


906 


1.181 


.984 

2.185 

2.500 

.933 

Llftl 

.921 

L142 

.846 

L122 

.953 

L280 
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Table  1.— TRANSVERSE  TESTS— Continued. 


DSrUKCTIOXB  FOB  LOADS  IN 
rOUXDS  OF— 


a 


VLTIMATZ 
BTRXMGTH. 


992 


1102 


• 

1213 

1323 

i 

a 

1 

M 

3 

^ 

o 

.25 


In. 


In.    1    In.        In. 


.945 


LU2 


L811 


L142 


L496 


L417 


L575 


L811 


In. 


S.  El.  6 25 


/n. 


7fiO  :  11.440 


Description  of  fracture. 


Short  splintering.    Fibers  crashed. 


723     11.020     Short,  brittle,  nesrlj  separmting  stick  st 
middle. 


768  '  11. 720     Brittle,  splintering.    Fibers  crashed. 


851     12.960 


772     1L780 


3. 701        551 


&400 


768  !  11.710 


661  '  10.080 


1.890     1.100 


16L770 


l&UO 


1.811 


882     13.430 


Splintering  ".2  deep.    Fibers  crashed. 


Brittle  and  splintering  ".2  deep.    Fibers 
crashed. 


Square,    brittle   at  middle.    Split   along 
grain  30".  * 


Obliqae.lS'' long,  separating  stick.   Cross- 
grained. 


Sqoare.  brittle.  ".7  deep.  Obliqae  f ractare, 
detached  trfangalar  piece  11"  long,  com- 
pression side. 


2.185* 


Fine  splintering.    Fibers  crashed.    Ten 
knots,  ".15  to  ^'.20  diameter. 


Coarse  splintering.  Fibers  crashed.  Stick 
free  from  knots. 


Long,  fine  splintering.    Fibers  crashed  ".B 
deep. 


744  I  IL  850    Coarse   splintering.     Fibers   crashed   at 
middle  and  at  knots  4"  from  middle. 


661     10.080    Short,  bHttle,  ".2  deep.    Obliqne  cracks 
along  grain,  extending  to  end  of  stick. 


874     18.280 

\ 
I 

868     13.240 


Short,  brittle.  ".5  deep.  Obliqae  fractare. 
10"  long,  sf^paratfng  stick.  Piece  10" 
long  detached  tension  side. 

FlaespUatering.    Fibers  crashed  ".0  deep. 


1, 682     15. 280    Irregnhtf  ,  brittle.  1"  deep.  Fibers  crashed. 


I 


882     13. 4M    Cearsesplfaiterlng,".5deep.  Fiberscroshed 
i  :      ".« deep. 


818    U.470    Splintemd  at  middle.    Crack   ext^mdJag 
15"  towards  end.    Fibers  crushed 
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Tablb  1.— TRANSVERSE  TESTS— Continoed. 


DETLicnom  FOB  lojjm  Di  Tomnm  or— 


llSto    .  eou 


11596     .6307 


TESTS   OP  IRON   AND   STEEL   AND   OTHER   MATERIALS.       38T 
Table  l.^TRANSYERSE  T£STS-~ContiDaed. 


DBFLSCnom  FOB  LOADS  Dl 
POUKDS  OF— 

1 

• 
rs 

a 

a 

ULTIIfATB 
ITBBXGTH. 

• 

882 

968 

1108 

1M8 

1328 

• 

i 

1 

H 

771 

774 

800 

1,040 

1,213 

1,393 

1,210 

1,210 

257 

o  . 

Ma 

9  A 

•gB 

1L760 
U.800 
13.110 
IS.  800 
ia480 
21.240 
1&450 
18L450 
3.920 

Description  of  fracture. 

In. 

In. 

Jit. 

Jn. 

In. 

In. 

Brittle  at  corner,  RplittiDg  along  srain  20". 
intenecting  "Cooper'   linea  developea 
on  aides. 

min  12'',  intersecting  "Cooper'*  lines 
doTeloped  on  sides. 

Long,  coarse  splintering.    Fibers  crashed. 

Fine  splintering.    Fibers  cmsbed. 

Long,  fine  splintering.    Fibers  crashed. 

LoDS.  coarse  splintering.    Fibers  crashed . 
(Photograph.) 

Coarse  splintering.    Fibers  crashed^ 

Coarse  ■pUntering  began  at  comer  i\" 
from  middle  at  knot, ''.3  diameter.  Flbcirs 
crashed. 

Oblique  ragged  fractares. 

Obliqae  ragged  fractares.    (Photograph.) 

1 

1.389 

1.772 
L122 
L056 
L071 
1.043 

I 

.972 
.906 

.894 

L406 
L260 
L339 

1.874 
L487 

• 
L791 

i 

i 
1 

i 

mm       •  •  • 

441 

0L720 

388       TESTS   OF   IRON   AND   STEEL   AND   OTHER   MATERIALS. 
Table  1.— TRANSVERSE  TESTS— LARGE  SPECIMENS. 


s 

8 

1 

m 

§ 

M 


i 


00 


•g         I        I  - 

Si       I        9       . 


DEFIXCnOXS  FOB  LOADS  Dt  POUVIW  01 


I  I 


t 


882   1764  '  2646  S527   6  !  3527  4409  i  5291  i  6173  \  7065  i  7W7 


I  ! 


I  I 


946 


854 


807 


1248 


646 


864 


38ce 


-88y 


19 


806 


961 


862 


Sob 


8y 


524d; 


524y 


925 


.7348 


/».   I  /a.   '  In.      in.      Tn.   ,  Jn.      /».      Jn.   \  In.   '  Jn. 

TTTTTn  i         :         !         •         :         i         t         i         1 


in. 

I 

I 


II 


.7838 


.8476 


8 


.6637  l^^'l 


wm\ 


.8196 

10 

.4788 

8 

.4757 

6 

.7634 

7 

.7491 

4 

.7106 

2 

.7789 

6 

.6958 

12 

.6820 

8 

.8107 

12 

.5688 

12 

.8168 

18 

t  r. 


Mmii 


iii'.i 


Ui 


m- 


s 


.079 

.161 

.252 

.350 

.006 

.354 

.441 

.594 

.768 

L024 

! 

i 

.097 

.169 

.272 

.374  .012 

( 
1 

1     1     ' 
.374  ;  .488  .638  : 

i     '     ' 

1 

1 

1 

1 

.087 

.173 

.200 

.362  '  .016 

1     '           i 
1     ' 
.362  ,  .480  .630  1 

! 

.079 

.157 

.240 

.315 

0 

i 

.819  :  .^02  ,  .406 

1 

.596 

.756 

.984 

.114 

.205 

.808 

.417 

.028 

•     '     1 
.421  .559  .760  L024 

.087 

.157 

.236 

1 

.323  1  .012 

i 

.323 

.402 

.512 

.660 

.8U 

L043 

.008 

.201 

.807 

.433 

.012 

.433 

.610 

.110 

.205 

.811 

.483 

.016 

.433 

.618 

L166 

.091 

.177 

.268 

.366 

.006 

.370 

.472 

.596 

.738 

.984 

• 

L378 

.114 

.217 

.839 

.480 

.032 

.484 

.069 

.913 

L299 

.102 

.197 

.296 

.886 

.016 

.394 

.492 

.610 

.768 

..•••• 

.098 

.197 

.291 

.402 

.197 

.406 

.535 

.717 

.961 

L417 

.098 

.766 

L076 

.122 

.262 

.394 

.683 

.047 

.591 

.827 

1 

.126 

.248 

.394 

.561 

.059 

.571 

.768 

L048 

1.535 

.126 

.240 

.366 

.516 

.061 

.624 

.709 

.968 

1.299 

L929 

008 

.177 

.276 

.874 

•••••• 

•••••* 

f 
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a 
o 


a 

m 


In. 


Table  1.— TRANSVERSE  TESTS— LARGE  SPECIMENS. 

[DimenaioiiB,  3".  15  by  3'M5.J 


ULTDfJLTB 
BTRKROTH. 


7,3S0 


6,140 


6,400 


8,800 


Description  of  fracture. 


S3 

9  O. 


13. 970     Brittle  gplinterinfr.  k"  deep. 


1L700     Splintering  frmcture,  1"  deep. 


12. 200  I  Coarse  splintering. 


16L  770    Fine  splintering.    Fibers  crashed. 


7. 020        13. 380     Fine  splintering,  1^'  deep. 


1.142 


1.166 


8,818 


5,205 


8,410 


6^800 


7.040 


7,210 


6^704 


4,050 


6^650 


7,480 


4,880 


16.810  :  Coarse  splintering. 


0. 920  '  Split  along  rings  from  end  to  middle.    Fibers  crushed.    (Pho'ograph.) 


5, 291        10. 060  I  Splintering  at  one  comer.    Fibers  cmsht  d. 


16.030 


18.130 


18.420 


Fine  splintering.    Fibers  omsbed.    (Photograph.) 


Coarse  splintering,  beginning  at  comer. 


Coarse  splintering,  taking  oblJqoe  direction  from  tension  side. 


13.740  I  Coarse  splintering. 


12.770 


0.430 


12.670 


14.260 


8.350 


Brittle  splintering,  1|''  deep. 


Irregular,  brittle,  1^^'  deep. 


Fine  splintering,  half-way  across  face.    Season  cracked. 


Fine  splintering,  half-way  across  face.    Slight  crushing.    (Photograph) 


Coarse  splinters.    Split  along  rings  ftt>m  middle  to  end.    (Photograph). 
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Table  1.— TRANSVERSE  TESTS— LARGE  SPECIMENS— Continaed. 

[Dimeadona,  rM5  by  VM5.] 


g 

I 


840 


901 


850 


82sB 


82y 


89x 


83y 


81 


85 


243a; 


243y 


84 


1 

I 


.7826 


.7253 


.5881 


.8710 


.6810 


.5801 


.7814 


.8271 


.8600 


5002 


.6788 


.6103 


.7633 


I 
I 


24 


12 


8 


25 


14 


18 


20 


a 


PXTLBCnom  FOB  LOADS  Of  rOUlTDS  OF— 


882 


m 


V4: 


m 


iijiji 


In. 


.157 


.070 


.126 


268 


.001 


.070 


.106 


.118 


.076 


.088 


.070 


.087 


.001 


1764 


In. 


.807 


.188 


264 


.528 


.181 


.150 


.205 


.244 


.134 


.177 


.167 


.165 


.165 


2646 


In, 


.472 


.217 


.421 


827 


284 


220 


.815 


.374 


.201 


.276 


.282 


.286 


236 


3587 


In. 


.681 


.201 


.878 


205 


.417 


.512 


268 


.382 


.307 


.815 


.315 


In. 


065 


.008 


.070 


.008 


.008 


.016 


.036 


012 


.016 


.016 


8527 


In. 


.287 


.382 


200 


.433 


.528 


.276 


.890 


.311 


.315 


.315 


4400 


In. 


045 


.406 


304 


.585 


.700 


.843 


406 


.304 


.386 


.402 


8801 


In. 


L6M 


465 


.472 


.681 


.006 


.418 


.646 


480 


.472 


.406 


6178 


In. 


.846 


866 


L181 


.408 


807 


.630 


.610 


7055 


7987 


In. 


In. 


.575 


1.083 


680 


.025 


.768 
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Table  1.— TRANSVERSE  TESTS— LARGE  SPECIMENS— Continued. 

[Dimentiont.  3'M5  by  8".15.] 


o 


8 


In. 


ULTDCATB 
■TBUfOTH. 


e 
H 


6,540 


8,010 


8,045 


2,880 


5,900 


8,173 


7,020 


0,800 


7,950 


7,070 


8,170 


7,140 


7,740 


10l500 


16.410 


7.520 


DetoripUon  of  fractare. 


Long  oblique,  bogiimiiig  at  comer  and  eplittUig  along  grain. 


Coarse  splintering.    Fibers  crushed. 


Coarse  oblique  splintering,  beginning  at  comer,  10^'  ftom  middle. 


R  MA    (  Square  break,  1^'  deep.    Split  along  grain.    Oblique  ftacture,  y  long, 
^^^   \     separating  stick. 


1L800 


U.770 


18.880 


12.980 


15.150 


13.480 


11.700 


18.810 


14.780 


Coarse  splintering,  2f'  deep.    Crushed  at  middle  bearing. 


Split  along  rings  from  middle  to  end.    Crushed  at  middle  bearing.    (Pho< 
tograph.) 


Coarse  splintering  at  one  comer. 


Fracture  began  at  comer,  5"  from  middle,  extending  along  grain. 


Short  brittle,  Ik"  deep.    Slight  crushing.    (Photograph). 


Irregular,  brittle,  2^"  deep.    Split  along  grain.    Fibers  crushed. 


Coarse  splintering,  beginning  at  comers. 


Short  brittle,  l-^"  deep.    Fibers  crashed. 


Split  along  rings  from  end  to  middle  of  stick.    (Photograph.) 


» 
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COMPRESSION  TESTS. 

[Description  of  and  details  of  results  in  Table  2.] 

Dimensiana  of  apecimena, 

1''.575  by  1''.575  by  12".60  long. 

The  sticks  were  compressed  parallel  to  the  direction  of  the  grain, 
between  flat  st^eel  platforms. 

Loads  were  gradually  applied  till  the  maximum  resistance  was  deter- 
mined. 

The  time  of  making  a  test  averaged  6  minutes. 

The  specimens  were  identified  by  numbers,  in  the  same  manner  the 
transverse  sticks  were  identified,  all  sticks  from  the  same  tree  being 
given  the  same  number. 

In  the  preparation  of  these  specimens  some  wei*e  cut  from  sticks  of 
the  standard  length  43^^30,  and  duplicate  specimens  were  secured  from 
the  same  stick  which  had  not  previously  been  tested.  In  many  cases 
compression  specimens  were  cut  from  the  ends  of  sticks  which  had  been 
tested  by  transverse  stress,  using  such  portions  as  did  not  show  evi- 
dences of  injury  by  the  first  test.  When  such  a  stick  was  tested  by 
compression  the  (act  is  made  known  by  retaining  the  letter  of  the  trans- 
verse stick  in  connection  with  the  distinguishing  number  of  the  speci- 
men. 

All  specimens  which  have  the  same  number  and  letter  came  from  the 
same  standard  stick  4^'^30  long.  Sticks  of  the  same  number  but  dif- 
ferent letter  came  from  the  same  tree,  but  from  different  parts  of  it, 
not  from  the  same  standard  stick.  Where  a  stick  appears  numbered 
only,  it  was  not  identified  further  than  belonging  to  a  certain  tree. 

The  variation  in  strength,  observed  in  specimens  from  the  same  tree, 
make  a  complete  identification  desirable,  that  the  relation  in  strength 
for  the  different  kinds  of  loads  might  be  established.  The  specimens 
as  received  for  testing  were  not  provided,  except  in  a  few  cases,  with 
marks  whereby  this  was  made  known  ;  it  was  therefore  necessary  to 
match  the  specimens  by  means  of  the  grain  and  as  far  as  possible  sup- 
ply this  data. 

The  compression  specimens  did  not  in  every  case  have  their  ends 
squared  off  perpendicular  to  their  axes.  In  the  column  headed  *' con- 
dition of  bearings"  is  shown  whether  the  ends  took  an  even  bearing  in 
the  testing-machine,  and  if  not  what  the  amount  of  opening  was  at  the 
short  side  of  the  stick. 

Notwithstanding  the  eccentricity  of  loading  occasioned  by  imperfect 
ends,  the  manner  of  failure  in  many  cases  did  not  appear  to  have  been 
influenced  by  it — another  illustration  of  the  want  of  homogeneity  in 
these  specimens.  Straight-grained  and  sound  sticks  failed  by  crushing 
the  fibers  with  or  without  flexure  of  the  specimen.  When  the  stick 
crushed  without  flexure  the  line  of  failure  extended  across  the  faces  of 
the  specimen  in  direct  or  irregular  lines,  at  angles  from  40  degrees  to 
90  degrees  with  the  axis  of  the  specimen.  Those  which  took  a  triple 
flexure  did  not  deflect  at  the  middle,  according  to  apparent  law,  in 
some  cases  deflecting  concave  on  the  neart  side,  in  other  cases  convex 
on  that  side ;  some  deflected  diagonally,  as  shown  by  the  end  views  and 
arrows  opposite  the  results. 

Neither  was  the  maximum  deflection  always  at  the  center  of  the  stick. 
An  eccentricity  of  this  kind  of  2"  was  noted. 

Intersecting  ("  Cooper '')  lines  of  failure  were  observed  on  the  faces  of 
those  which  failed  by  flexure,  the  same  in  appearance  as  noted  on  the 
compression  faces  of  transverse  sticks. 
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Specimens  contaiuing  knots  generally  failed  in  their  vicinity,  the 
distortion  of  the  fibers  occasioning  weakness  even  if  the  knot  be  a  sound 
one. 

Table  2.— COMPRESSION  TESTS. 


a 

J 

a 

o 

M 

u 
OB 


34« 
346« 
354 
354 
2466 
246« 
»lt 
261«« 
5346 
534 
1178e 
1178 
532 
532 
266| 
286, 
260i 
280« 
138 
395 
1231a 
1231c 
1232a 
1232e 
1236< 
12360 
8186 
818« 
211e 
2110 
4700 
470e 
1131a 
11815 
286a 
2866 
414a 
4146 
2 
103»6 
]039e 
252a 
2526 
316 
124e 
745e 
7450 
285i 
285> 
285i 
320a 
3206 
1113a 
476 
1133 
735a 
735 
10d6e 
1086 
11406 
11400 

4870 

4870 

462a 

4626 

4750 

452a 

452 

2806 


o 

a 

u 

9 
O, 

a 


18 

18 

8 

8 

0 

0 

12 

12 

10 

8 

12 

20 

24 

20 

4 

6 


22 
22 
13 
12 
18 
18 


12 

12 

7 

7 


5 
6 
10 
10 
15 
15 
13 
J8 
8 
11 
11 
15 
14 


30 

30 

5 

5 


40 
40 


a 

o 


Inch. 

.02 

.02 
Even. 

.01 
Even. 
...do.. 
...do .. 
...do .. 
...do .. 
. . .  do  . . 
...do .. 
. . . do  . . 
. .  .do  .. 

.02 
Even. 
...do .. 

.02 
Even. 
. .  .do  .. 
. .  do  . . 
. .  do  . . 
...do .. 

.01 

Even. 

...do .. 

.02 
Even. 

.02 
Even. 
. .  .do .. 
...do.. 
. .  do  . . 
...do.. 
...do.. 
. . .  do . . 
. . . do  . . 
...do .. 
. . . do  . . 
...do.. 
. .  do  . . 

.02 
Even. 
...do  .. 

do .. 

...do .. 
. . . do  . . 
...do .. 
. . .  do  . . 
...do .. 
..  .do .. 
...do  .. 
. . . do  . . 

.02 

.02 

.01 
Even. 
...do  .. 

.01 

Even. 

...do .. 

...do .. 

...do  .. 
.03 

Even. 

...do .. 
.01 
.02 
.02 

Even. 


Ultimate  strength. 

Pounds 

Total 

per 

poonds. 

sqoare 

inch. 

16.210 

6,540 

17,760 

7,160 

15.900 

6,410 

14.040 

5.660 

14, 510 

5.850 

14.980 

6.040 

11.300 

4.560 

12,280 

4.950 

18,370 

7,410 

16.290 

6.570 

14,390 

5,800 

14,500 

5,850 

16,220 

6.540 

18.300 

7,380 

12.450 

5.020 

13.390 

5.400 

16,700 

6,730 

12,800 

5.160 

10.550 

4.250 

10.280 

4.150 

14.860 

5,790 

13.600 

5.480 

12.950 

5,220 

13.900 

5.600 

12.100 

4,880 

12,360 

4,980 

14.630 

5.900 

18,980 

5,640 

7,500 

3.020 

7,470 

8,010 

10,340 

4.170 

10.950 

4.420 

28.100 

11.330 

27,100 

10.930 

12.880 

*      5.190 

12.680 

5,110 

14.970 

6,040 

14.100 

5,600 

9.450 

8.810 

11.200 

4.520 

9.980 

4.020 

16.800 

6,870 

15,950 

6.480 

13.920 

5.610 

10.900 

4.400 

13,900 

5.600 

14,700 

5,980 

10,840 

4,870 

12,230 

4,980 

11,300 

4.560 

16.900 

6,810 

18.250 

7,360 

18.800 

6.560 

2G,300 

10.600 

25.680 

10.350 

16.970 

6.840 

16.250 

6,5.50 

13,180 

5,310 

16,990 

6.850 

24.600 

9.920 

23.700 

9,560 

16.100 

6,490 

13.950 

6,625 

5.180 

2.080 

5.720 

2,310 

26.400 

10.650 

22,300 

8,990 

24.700 

9.960 

16,180 

6,520 

Manner  of  fkilnre. 


Cmshed  fibers  at  i"  knot.  5"  from  end. 

Triple  flexnre. 

Fibers  crushed  2"  from  end. 

Fibers  crashed  at  middle. 

Triple  tiexnre. 

Fibers  emsbed  3"  from  end. 

Crashed  fibers  2^"  fh>m  end. 

Crushed  In  viclnitv  of  knots  at  middle. 

Crashed  fibers  4'^  from  end  and  on  opposite  side  at  end. 

Crashed  fibers  3"  from  end. 

Cra8he<l  fibers  in  vicinity  of  knots  2^"  fh>m  end. 

Crushed  fibers  H"  from  middle. 

Opened  crack  alonx  grain  between  rings. 

Crashed  fibers  2^'  from  end. 

Crushed  fibers  5''  from  end. 

Triple  fiexure.  intersecting  "  Cooner"  lines  developed. 

Fibers  crushed  2"  and  5"  from  ena. 

Failed  at  i"  knot  2"  f^m  end. 

Fibers  crushed  3"  fW>m  end. 

Failed  at  knot  at  middle. 

Fibers  crushed  2^"  troTa  end. 

Fibers  crushed  at  middle. 

Fibers  crushed  vicinity  of  knot  2"  ftx>m  end. 

Fibers  crushed  at  middle. 

Fibers  crushed  2^"  from  end. 

Da 
Fibers  crushed  5"  fh>m  end. 
Fibers  crushed  2"  from  end. 
Fibers  crushed  4jk"  from  end. 
Crushed  at  knot  2|"  from  end. 
Crushed  fibers  2^'  from  end. 
Crushed  at  middle  one  side. 
Crushed  at  middle  and  split  along  grain. 
Crushed  near  middle.    Convex  heart  side. 
Crushed  at  knots  near  end. 

Crushed  at  knots  i"  diameter,  2^"  and  5"  from  end. 
Crushed  fibers  2i"  fh>m  end. 
Crushed  fibers  at  |">knot  near  end. 
Crushed  fibers  i"  and  4''  fh>m  end. 
Crushed  fibers  8"  ftx>m  end. 
Triple  flexure. 

Crushed  fibers  H"  ftx>m  end,  deflecting  stick. 
Crushed  fibers  l|"  fit>m  end. 
Crushed  fibers  2"  from  end. 
Crashed  fibers  5"  from  end,  one  side. 
Crushed  fibers  1|"  from  end. 
Crushed  fibers  5"  from  end. 
Crushed  fibers  4"  fh>m  end. 
Crushed  fibers  2''  from  end. 
Crushed  fibers  6"  from  end. 
Crushed  fibers  at  middle. 
Crushed  fibers  4^"  from  end. 

Crushed  fibers  near  middle  vicinity  of  small  knots. 
Split  alonir  grain.    Stick  warped  before  test. 
Crushed  fibers  and  split  along  grain  near  end. 
Crushed  at  middle.    Concave  on  heart  side. 
Triple  flexure,  intersecting  "Cooper"  lines. 
CruHhe<l  fibers  at  knot  i"  diameter. 
Crushed  fibers  5"  ftt>m  end. 

Brittle  crushing  of  fibers.    Splintered  along  grain. 
Fractured  suddenly.    Splintered  along  grain.    Fragments 

flew.    Shattered. 
Crushed  fibers  at  middle. 
Split  fh>m  end  to  end  along  grain. 
Crushed  fibers  and  failed  in  vicinity  of  knot 
Crushed  fibers  1^''  ftt>m  end. 
Split  along  grain. 
FaUed  at  P'lcnot  3"  Arom  end. 

Crushed  fibers  31^'  from  end.    Fragment  flew  off  suddenly . 
Triple  flexnre.    Eiiot  near  end. 
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Table  2.-^0MPRE8SI0N  TESTS— Continaed. 


• 

8 

i 

I 

& 

J 

1 

Ultimate  strength. 

8 
t 

Total 
pounds. 

Pounds 

per 

square 

inch. 

Ifonner  of  CsSlare. 

Inek. 

• 

2806 

Eren. 

18,400 

5,400 

FaUed  at  knot  24"  from  end. 

484« 

...do .. 

12,480 
12.150 

^020 
4,900 

'FailAd  Tlftlnltv  €%f  knAfta  8^'  frtan  taiA 

484 

.01 

Crashed  flbers  i^'  from  end. 

888 

"j*  * 

Eren. 

18.600 

5,480 

Crashed  fibers  at  end  and  24"  from  end. 

838 

Abont 

...do. 

12.580 

6,070 

Crashed  fibers  5"  from  end.    Ormin  warj.    Triple  flenre. 

454a 

50 

.02 

28.800 

11,940 

Split  along  grain. 

Crashed  fibers  24"  ftum  end. 

480a 

>••••••• 

.01 

27.850 

11,080 

4806 

........ 

Etod. 

29,800 

11,830 

Crashed  flbers  at  knots  and  split  along  grain. 

808 

...do .. 

15,880 

6,820 

Crashed  flbers  54"  tram  end. 

998a 

18 

. . . do  . . 

21.900 

a8so 

Crashed  flbers  near  middle. 

297a 

..  .do .. 

9,990 
10,990 

4,080 
4,430 

Crashed  flbers  3"  and  4"  from  end.    Split  along  grain. 
Crashed  fibers  near  middle.    Grain  wavy. 

297 

"*ai*" 

...do.. 

888 

...  do . . 

11,780 
11,480 
11,120 

4,750 
4,680 
4.480 

Crashed  fibers  \'  from  end. 
CmshAd  flbfltra  a"  from  And. 

888 

...do .. 

e84« 

"i  * 

...do .. 

Crashed  flbers  at  middle  vioinity  of  knot. 

684 

7 

.01 

13.950 

5,625 

Crashed  fibers  2"  from  end. 

UU 

5 

Eren. 

18,900 

5,600 

Crashed  fibMv  at  knot  2"  from  end. 

Wle 

16 

...do .. 

17.200 

6.940 

Crashed  flbers  near  middle. 

d07« 

16 

...do .. 

19,060 

7.680 

Triple  flexure,  intersecting  "Cooper"  lines  at  middle. 
Triple  flexure.    Sprang  about  f"  concaTo,  without  crnih 

928 

16 

..  .do  .. 

15,900 

6.410 

ins  flbers. 

928 

18 

...do  .. 

14,190 

5,720 

Triple  flexure.    Split  slong  grain. 
Crashed  libers  4"  rrom  end 

463a 

. *  .do  . . 

22.900 
24,100 
15,150 
15,800 
14,420 
14,150 
13.050 

9,230 
9,720 
6,110 
6.370 

4636 

...  do  .  • 

Triple  flexure.    Split  along  grain. 
Deflected  and  split  along  gnun. 
Triple  flexors. 
Crashed  flbers  at  knot  3"  from  end. 

464 

...do  .. 

464 

...do  .. 

9826 

...  do  . . 

5,810 
5,710 
5,260 

9826 

. .  .do  . . 

X^K  %SOaa^/%a    JJI^^^/AO    ^W    mmMmXmW    1#         A  J  ^SOA    ^^a«A* 

Triple  flexure.    Knot  near  end. 
Crushed  flbers  near  middle  and  end. 

1023a 

...do  .. 

10236 

...do  .. 

12. 170 
16,200 

4.910 
6.530 

Cntftbed  flbfim  1"  snd  8"  from  and. 

1014a 

""io*" 

...do  .. 

x^A  ws^ax^^^a   jji%^^/>iv  A       eKaa%a  v       aa^^ssa  ^rasia» 

Crashed  fibers  at  knot  at  middle. 

876tf 

10 

..  .do  .. 

18,500 

7.460 

Crashed  flbers  Z"  from  end. 

409a 

25 

...do  .. 

19,980 

8.060 

Cranhed  flbers  V  from  end. 

298« 

14 

...do  .. 

24,100 

9.720 

Crashed  flbers  near  middle  and  1"  from  end. 

290a 

16 

...do  .. 

24,650 

9.940 

Crushed  fibers  5"  from  end. 

1233a 

16 

.01 

24,250 

9.780 

Crushed  flbers  14"  from  end  at  \'  knot 
Crushed  flbers  at  end.    Grain  oblique. 

12336 

20 

Eren.. 

21,980 

8,860 

1234a 

16 

...do  .. 

21,950 

8.850 

Crashed  flbers  at  end.- 

12346 

16 

.01 

21,400 

8,630 

Crashed  flbers  1"  from  end. 

1235a 

18 

.01 

19,600 

7,900 

Crashed  flbers  Z"  from  end.    Stiok  split  3"  during  trans^ 
▼erse  test. 

12356 

16 

.01 

21,980 

8.860 

Crushed  flbers  at  end. 

213 

Even.. 

10,600 

7.900 

Crushed  flbers  at  |"  knot  2"  from  end. 

2749e 

"12"" 

.01 

22,200 

8.950 

Crushed  flbers  3"  from  end. 

1167 

18 

Even.. 

20,550 

8.290 

Crashed  flbers  at  middle.   "  Cooper  "  lines. 

1167 

14 

...do  .. 

20,700 

8.350 

Triple  flexure.    "  Cooper  '*  lines. 

757 

5 

...do  .. 

15.200 

6.130 

Crashed  flbers  at  knot  4"  fhnn  end. 

757a 

10 

.02 

18.020 

7.270 

Triple  flexure,  intersecting  "Cooper**  lines. 
Crashed  flbers  2"  and  Z"  from  end  at  knots. 

1052a 

20 

Even.. 

17,000 

6,850 

743« 

16 

...do  .. 

15.950 

6,430 

Crushed  flbers  near  middle. 

743 

16 

...do  .. 

14,000 

6.010 

Crushed  fibers  at  middle  and  end. 

5300 

7 

..  .do  .. 

18,600 

7.500 

Crushed  flbers  1"  from  end. 

530 

7 

...do.. 

16.100 

6,490 

Crashed  flbers  34"  from  end. 

20 

6 

...do  .. 

16.050 

6.830 

Crushed  flbers  near  middle.    "Cooper**  lines. 

878« 

.02 

15,350 

6.190 

Triple  flexure.    "Cooper"  lines. 

878« 

*"*8    * 

.01 

16,270 

6,560 

Triple  flexure.  "Cooper  "lines.  Middle  bend  44"  firom  end. 

1048 

12 

Even.. 

15,500 

6,250 

Crushed  flbers  34"  from  end. 

1048 

11 

...do  .. 

16,250 

6,550 

Crashed  flbers  1"  and  4"  ttom  end. 

311 

8 

...do  .. 

11,350 

4,570 

Crashed  flbers  1"  from  middle. 

311 

3 

...do  .. 

11,200 

4,520 

Crushed  flbers  at  middle. 

290a 

14 

.02 

11,200 

4,520 

Crashed  flbers  3"  from  end. 

2906 

11 

.01 

11.680 

4,710 

Crushed  flbers  near  middle  and  split  along  grain. 
Crashed  flbers  at  knot  near  middle. 

645e 

34 

Etoii. 

14,580 

5,880 

645< 

...do.. 

16,600 

6,690 

Crashed  fibers  14"  from  middle. 

736 

..  .do  .. 

13,300 

5.360 

Crashed  fibers  at  knot  3"  from  end. 

330« 

12 

...do  .. 

16,900 

6,810 

Crashed  flbers  34"  from  end  at  V'  knot 
Crashed  flbers  near  end  and  split  along  grain. 
Crashed  flbera  at  end  and  3"  from  end. 

405« 

.01 

28,650 

11, 550 

405 

Eren. 

29,600 

11.940 

1247a 

.01 

21,900 

8,880 

Crushed  flbers  vicinity  of  small  knot 

12476 

Even. 

24,900 

10,040 

Crashed  flbers  vicinity  of  small  knot  4"  ttom  end. 

1248a 

...do  .. 

22,650 

9,130 

Crushed  flbers  at  end. 

12486 

8 

.02 

26,100 

10,520 

Do. 

4410 

4 

Eren. 

22,550 

0.090 

Crashed  flbers,  |"  knot  2"  from  end. 
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Table  2.— COMPRESSION  TESTS— Continued. 


• 

1 

a 

8. 

S-9 

a 

1 

M 

U 

/ndl. 

1« 

.01 

16 

Ev»n. 

8 

.01 

Bren. 

.  •  •  do  • . 

0 

...do  .. 

e 

...do  .. 

About 

30 

.01 

le 

Even. 

15 

...do  .. 

10 

.01 

18 

Even. 

15 

..  do  .. 

18 

...do  .. 

10 

.01 

9 

Even. 

9 

..  do  .. 

9 

...do.. 

0 

...do  .. 

8 

...do  .. 

6 

...do.. 

7 

.01 

10 

.02 

8 

Breu. 

10 

...do  .. 

. . .  do  . . 

.01 

Bven. 

...do  .. 

. . .do  . . 

12 

...do  .. 

...  do  • . 

.02 

.01 

Even. 

...  do  • . 

.01 

6 

ETen. 

e 

.01 

.02 

a 

.01 

e 

Even. 

10 

.02 

9 

.02 

9 

Even. 

9 

. . . do  . . 

15 

..  .do  .. 

17 

...do  .. 

22 

...  do . . 

10 

...do .. 

20 

..  .do .. 

. . . do  . . 

...do .. 

...  do  . . 

e 

...  do . . 

e 

...do .. 

6 

...do .. 

10 

.01 

12 

.02 

Even. 

.02 

.01 

i4 

.01 

ETen 

...  do . . 

..  -do .. 

7 

...  do . . 

...do  .- 

10 

.01 

8 

.01 

7 

Breo. 

...do .. 

Ultimate  strength. 


Total 
pound*. 


18,250 
27,660 
24.100 
12,900 
21,050 
21,900 
15,800 

17,060 
23,200 
20,300 
13,800 
12,950 
11,980 
11,780 
17,000 
17,900 
18.020 
21,800 
19,400 
18,400 
18,060 
17,900 
18.450 
14,780 
15.100 
18,450 

21,900 
23,900 
22,120 
25,200 
26,200 
15,550 
18,380 
19,100 
19,400 
23,800 
14,200 
14,400 
14,300 
17,650 
14,600 
17,750 
22,350 
22,610 
17,700 
18,980 
20,050 
14, 470 
15.050 
19.250 
17,200 
16.350 
22,000 
10,600 
20.280 
19,340 
21,100 
18,980 
18,000 
17.300 
21,200 
20,950 
19,200 
23,100 
16,500 
17,100 
15,300 
12,900 
13,950 
12,950 
13.900 
12,900 


Pounda 
per 

square 
inch. 


7,360 
11, 116 
9,720 
5,200 
8,480 
8,830 
6^370 

6,875 
9,850 
8,190 
5,480 
5,220 
4.830 
4.750 
6.850 
7,220 
7,270 
8,790 
7,820 
5.400 
6.47U 
7.220 
7,440 
5,960 
6.090 
6.630 

8.830 
9. 640 
8,920 
10,160 
11.560 
6,270 
7,410 
7,7C0 
7.820 
9,600 
5.720 
5,810 
5,770 
7,080 
5,020 
7,160 
9,010 
9,120 
7,140 
7.650 
8,080 
5,830 
6,430 
7.760 
6,940 
7.400 
8,870 
7,900 
8.180 
7,800 
8,510 
7.650 
7,260 
6.940 
8,550 
8,450 
7,740 
0,310 
6,650 
6,900 
6,170 
5,200 
5,625 
5,220 
5.600 
5,200 


Manner  of  failure. 


Triple  flexure. 

Crashed  libers  rioinity  of  knots  at  middle. 

Crushed  fibers  2"  from  end. 

Split  alonK  grain •    Oblique  fractures. 

bnatteied  one  end.    Cross-grained. 

Crushed  nenr  middle  and  at  end. 

Croriied  at  end  and  4''  fbom  end. 

Split  along  grain  from  end  to  end. 

Took  revursed  bend  near  middle. 

Crashed  i"  and  44"  from  end. 

Crushed  and  split  along  grain,  vicinity  of  knots. 

CruHhed  3i"  from  end. 

Crashed  at  end  and  4"  firom  end. 

Triple  flexure. 

Crashed  8"  from  end. 

Triple  flexuie. 

Do. 
Crashed  3^"  from  end  at  |"  knot 
Crashed  at  middle  at  A'' Knot. 
Crushed  at  i"  knot  at  middle. 
Crushed  2|"  from  end. 
Crashed  at  knot  near  middle. 
Crashed  near  middle. 
Crushed  at  knot  4"  from  end. 
Crushed  at  raiddle.  vicinity  of  knots. 
Crushed  near  middle.    Opened  cracks  along  grain.    Split 

before  test. 
Split  along  grain  from  end  to  end.    Crushed  near  middle. 
Triple  flexure. 

Crushed  at  i"  knot  at  middle. 
Crashed  near  end.    Cross-grained. 
Split  obliquely  along  grain  from  end  to  end. 
Crushed  near  middle. 
Crashed  at  |"  knot  4"  from  end. 
Crushed  1"  irom  end,  vicinity  of  small  knots. 
Crashed  %"  and  3^"  from  end. 
Crashed  4"  from  end  and  at  end. 
Crashed  at  i"  knots  near  end. 
Crushed  at  i"  knot  4"  from  end. 
Crushed  at  4"  from  end. 
Split  at  end.    Cross-grained. 
Crushed  at  i"  knot  1"  from  end. 
Crushed  flbers  near  middle. 
Failed  at  knot  at  end  and  split  along  grain. 
Triple  flexure. 

Crushed  flbers  near  middle  one  side  of  stick. 
Triple  flexure. 
Crashed  at  middle. 

Crushed  at  end  and  split  obliquely  along  grain. 
Crushed  at  middle  at  i"  knot. 
Crushed  1^"  from  end. 
Crushed  at  end. 
Crashed  6"  from  end. 
Ciushed  1"  from  middle. 
Triple  flexure. 

Crushed  near  middle  and  at  end. 
Crushed  2"  fh>m  end  and  split  obliquely  along  grain. 
Crushed  flbers  l^"  from  end. 
Split  along  grain  fh>m  end  to  end. 
Crushed  at  middle  at  ("  knot. 
Crushed  near  middle  at  small  knots. 
Shattered  at  end.    Cross-grained. 
Crushed  at  |"  knot  4"  from  end. 
Crushed  at  end  at  ^"  knot. 
Flew  into  ten  pieces.    Cross-grained. 
Triple  flexure. 

Crushed  at  i"  knot  5^'  from  end. 
Crushed  3"  from  end,  vicinity  of  ^"  knot 
Crushed  at }"  knot  1"  from  end. 
Crushed  at  two  i"  knots  3"  frt>m  end. 
Crushed  4"  from  end.    Cross-grained. 
Crashed  at  middle  at  i"  knots. 
Crushed  at  ^"  knot  4"  from  end. 


396 


TESTS   OF   IRON   AND   STEEL   AND    OTHER   MATERIALS. 


Table  2.— COMPRESSION  TESTS— Continned. 


g 

a 

• 

■ 

1 

Ultimate  etrength. 

1 

d 

a 

Vi 

j^a 

Poondi 

Manner  of  failure. 

o 

•a 

a 

1 

a 

ToUl 
poundi. 

per 
•qnare 

94 

0 

inch. 

- 

Inch, 

410a 

7 

Even. 

18,500 

5,440 

Triple  flex  ore. 

363i0 

. . . do  . . 

14. 710 
18,400 

5.030 
7,420 

Crashed  at  |"  knots  Ik"  and  Z"  fhmi  end. 
Crashed  at  middle  at  ,^"  knot. 

607a 

........ 

...do .. 

6076 

. .  .do  . . 

10,600 
12,800 

7,000 
6,160 
5.3W 

Crashed  i"  ft:t>m  end. 

Z2Se 

........ 

...do .. 

Shattered  at  end. 

328/ 

6 

. .  .do  . . 

18,300 

Crashed  2^"  from  end. 

1003a 

. . . do  . . 

16,200 
18,400 

6,530 
7,420 

Triple  flex  are.    Small  knota. 

Crushed  5"  from  end  and  split  along  grain. 

Crashed  |"  firom  end  and  along  one  fkce. 

1003b 

"*ie"' 

...do   . 

040 

...do .. 

18,070 

7.650 

10816 

"**7"' 

...do .. 

10.000 

7,660 

Crashed  at  middle  at  |"  knot  and  near  end  at  j''  knot 

426a 

...  do  . . 

16,400 

6,610 
6,040 

Crashed  at  each  end  and  middle. 

426a 

.03 

14,080 

Crashed  at  middle  at  ^"  knot. 

026a 

*"  0*** 

Even. 

16,060 

6,470 

Crash^  at  |"  knot  4"  from  end. 

230a 

...  do . . 

15,700 
18,600 

6,380 

CmahMl  m.t  mldillA  nn  nni«  nnvmiir 

767a 

.01 

7. 500    Cmshed  along  one  comer,  concave  on  crashed  lide. 

156 

Even. 

16.400 

6, 610     Cmihed  near  end. 

241a 

'"26" 

.02 

24.000 

10, 040     Craehed  4f '  from  end. 

8406 

15 

.02 

22,050 

0, 250     Craehed  1"  from  middle.    Sap. 

840« 

15 

Even. 

23,000 

0,270 

Triple  flexare.    Sap. 
Crashed  near  middle. 

546c 

14 

...do .. 

14,080 

6,(40 

546c 

14 

...  do  . . 

14,800 

5,770 

Triple  flexoie. 

lOOSe 

..  .do .. 

17,300 

6,060 
7,020 
^630 
5,600 

Crashed  1"  and  i"  fh>m  end. 

1005« 

. .  do  . . 

17.400 

Crashed  2"  from  end. 

1173a 

...  do  • . 

13,070 
14,100 

Crashed  2^''  from  end  and  at  middle  on  opposite  faces. 
Crashed  and  split  at  end.    Crots-grained. 

1173« 

"io" 

. .  .do  . . 

11810 

18 

...do  .. 

17.350 

7.000 

Crashed  2^"  from  end. 

1181 

.01 

15.300 

6.170 

Do. 

1182 

Even. 

18,000 

7,620 

Crashed  at  middle. 

1182 

.01 

18,100 

7,300 

Do. 

11830 

"'26'*' 

.01 

18.200 

7,840 

Do. 

1183/ 
4866 

.01 

17.500 

7,060 

Crashed  1"  fhnn  middle. 

.01 

20.800 

12.020 

Crushed  at  end  vicinity  of  knot 

485 

Even. 

30,000 

12,460 

Crashed  at  middle.    Cross-grained. 

4806 

.01 

21, 105 

8,540 

Triple  flerare.                                                                     « 

480 

Even. 

21,100 

8,610 

Crashed  1|"  from  end.    Worm-eaten. 

507a 

.01 

15,000 

.6,410 

Crashed  near  middle.     Cross-grained  and  worm-eaten. 

5076 

Even. 

15,800 

6,370 

Crashed  Z"  from  end.    Small  knots. 

1118a 

. .  do  . . 

81.800 

12.620 

Crashed  6"  from  end. 

11350 

.03 

10,800 

7,780 

Split  along  grain.    Opening  season-cracks. 

11350 

Even. 

10,700 

7,040 

Split  along  grain  and  crashed  near  end. 

Triple  flexare.    Intersecting  * '  Cooper  "  lines  developed. 

1127 

. .  do  . . 

24,100 

0.720 

1127 

.01 

23.800 

0,400 

Do. 

67a 

"is" 

Even. 

20,450 

8,250 

Triple  flexure.    Opened  cracks  at  ends. 

676 

15 

.01 

21,100 

8,510 

Do. 

1077a 

18 

.02 

10.850 

8,000 

Triple  flexare.    Split  at  ends  along  grain. 

Triple  flexare.    Split  at  ends.    Intersecting  "Cooper' 

lines. 
Triple  flexare.    Split  at  ends. 

10776 

18 

.02 

10,800 

7,080 

1002a 

18 

.01 

18,100 

7,800 

761a 

Even. 

15.500 

6,250 

Crashed  4"  fh>m  end.    Cross-grained. 

Triple  flexare  intersecting  "Cooper "  lines.    Sap. 

812a 

'"as"* 

Even. 

10,250 

7,760 

8126 

. . . do  . . 

16,800 

6,770 

Triple  flexare  intersecting  "  Cooper**  lines.    Split  tlsof 
grain  at  ends. 

060a 

10 

.01 

22,000 

0,230 

Crushed  at  middle. 

0606 

10 

.02 

23,850 

0,620 

Crashed  4"  from  end. 

605a 

Even. 

15,200 

6,130 

Crashed  4^"  from  end.    Split  along  grain. 
Crashed  near  middle.    Split  along  one  coraer. 
Crashed  4"  from  end. 

8130 

...  do . . 

18,550 

7,480 

8130 

...do  .. 

18,100 

7,300 

750 

"ii"* 

.01 

17.400 

7,020 

Triple  flexure.    Split  at  ends. 

750 

12 

.02 

17.000 

7,220 

Crashed  at  |"  knots  at  middle. 

8330 

Even. 

18.100 

7.300 

Triple  flexure.    Split  at  ends. 
Crushed  at  knots  2|"  from  end. 

8330 

•""•••"• 

.01 

16.050 

6.830 

8340 

Even. 

14,500 

S.S.'VO 

Crashed  at  ^'  knot,  1"  from  middle. 

834 

...  do . . 

16.300 

6,570 

Triple  flexare.    Split  at  ends. 

Triple  flexure.    Deflected  diagonallv.    Split  at  eiias. 

Triple  flexare.    Split  at  ends,  intersecting  "Cooper"  un^^ 

835 

. . . do  . . 

15,480 

6,240 

835 

..  .do .. 

15,820 

6,880 

517a 

.02 

16,200 

6,530 

Crashed  on  one  face  1''  from  middle. 

1280 

'5'*' 

Even. 

14,100 

^690 

Crashed  k"  and  6"  from  end  on  opposite  sides. 

1280 

5 

.01 

13,050 

5,625 

Triple  flexare.    Split  at  ends. 

550 

12,600 

5,080 

Trinle  flernre. 

550 

Even. 

11,100 

4, 480  !  Crashed  near  middle. 

604 

.. .do  .. 

13,500 

5, 440  j  Triple  flexure,  middle  bend  5"  tnm  end. 
4,  880  t  Trinln  flATnr«».  middle  bend  I"  from  middle. 

604 

. . . do  . . 

12,100 

681a 

........ 

do.. 

0,700 

3,010 

\  Shattered  at  end  at  %"  knot 
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Table  2.— COMPRESSION  TESTS— Continued. 


.a 
o 

a 

p 
P4 


22 
22 


11 


I 


10 
12* 


12 
13 


10 
11 


18 

•  •  «  a 

5 

5 

22 

24 

11 

14 

14 

8 

4 

4 

28 

20 

12 

24 

30 

24 

11 

22 


J 


a 

o 


.01 

Even. 
.02 
.02 
.01 
.01 
.01 

Bven. 

. .  .do .. 

...do.. 

.01 

Even. 
.02 

Eren. 
.02 

Even. 

.01 

Even. 
...do  .. 

. . . do  . . 

...do.. 

.01 

Even. 
. .  do . . 
.01 
.0] 
.02 
.02 

Even. 
.01 

Even. 
.02 
.01 

Even. 
...do .. 
.01 

Even. 
...do.. 
.02 
.01 

Even. 
.02 
.02 

Even. 

. .  .do .. 

.01 

.02 
Even. 

.02 
Even. 

.01 
Even. 
. .  .do .. 
. . . do  . , 
...do  .. 
...  do  . . 
..  .do ., 
. . .  do  . . 
...do . 
...  do . . 

.01 
.02 
Even. 
— do  .. 

do ., 

..  .do .. 
...do .. 

.02 

Even. 

...do .. 

..  .do .. 

...do .. 


Ultimate  strength. 


Toua 

poond«. 


10,600 
22.400 
22, 770 
17,500 
29,500 
23,500 
9,600 
12,950 
1.5,200 
17,200 
17,100 
16, 100 
16,600 
21,050 
15.700 
12,000 

16,380 
17,300 
19,400 
1.5,280 
15.100 
14.500 
16.450 
23,000 
19.200 
24.100 
21.800 
26.350 
27,700 
24.850 
24.100 
15,950 
15.200 
12,100 
11,050 
17,250 
16,850 
19,650 
12.800 
16,500 
17,400 
18,300 
17,700 
18,550 

17,420 
20.050 
16.300 
17,400 
13.550 
14,300 
16.300 
14,200 
12,950 
16,600 
20,300 
19,200 
12,900 
12,300 
21,000 
21,900 
12,700 
15.700 
17,600 
17,100 
14,200 
14,350 
16,050 
16,500 
16,200 
18,400 
16,400 
14,850 


Poande 

per 

square 

inch. 


7,900 
9.030 
9.180 
7,060 
11.890 
9.480 
3,870 
5.220 
6.130 
6.940 
6,900 
6.420 
6,680 
8.490 
6,330 
5.080 

6,600 
6,980 
7,820 
6,160 
6.090 
5.850 
6.630 
9.270 
7.740 
9.720 
8.790 
10.625 
11, 170 
10,020 
9,720 
6,430 
6.130 
4,880 
4,460 
6.060 
6.790 
7.920 
5,160 
6.650 
7,020 
7,380 
7,140 
7,480 

7,020 
8.080 
6.570 
7,020 
5,460 
5,770 
6,570 
5,780 
5,220 
6,600 
8.190 
7,740 
fi.200 
4,960 
8,470 
8,880 
5,120 
6,330 
7,100 
6,000 
5,730 
5.790 
6,470 
6.650 
6,530 
7,420 
6,610 
5,090 


Manner  of  failnre. 


Crushed  near  middle.    Grain  wavy. 

Crushed  at  ends  vicinity  of  knots.    Split  along  grain. 

Crushed  l^"  from  middle. 

Crushed  1"  from  middle.    CroM-grained. 

Shattered  from  end  to  end.    Flew  into  3  pieces. 

Crushed  at  kuut  at  middle.    Split  along  ^rain. 

Crushed  at  knnt  1"  from  middle.    Opened  between  rings. 

Split  and  crurthed  at  end.    Cross-grained. 

Triple  tlexiire.    Deflected  diagonally. 

Crushed  3"  from  end.    Cross-grainea. 

Triple  flexure.    Split  at  ends. 

Do. 
Shattered  and  cmshed  at  end. 
Crushed  fibers  at  middle. 
Cmshed  near  middle  at  i"  knots. 
Split  obliquely  from  middle  to  end,  crushing  fibers  at 

middle. 
Cmshed  at  |"  knot  at  middle. 
Ci-mshed  at  }"  knot  1"  from  middle. 
Triple  flexure. 

Crushed  at  two  \"  knot.*!  at  end. 
Crushi^  2"  from  end  at  knot. 
Crushcil  at  V'  knot  at  iniddlu. 
Crush(>d  \"  from  middle. 

Cmshed  1"  from  middle.    Deflecting  diagonally. 
Crushed  at  knot  at  middle.    Split  obliquely. 
Split  along  grain  at  end.    Slight  crushiug. 
Crushed  at  end.    Oblique  split. 
Triple  flexure. 
Crushed  near  middle. 

CruMhed  2^"  from  end  and  split  along  grain. 
Crushed  4"  ft'oni  end  vicinity  of  knots. 
Split  obliquely  from  middle  to  end. 
Deflects  at  middle.    Split  at  ends. 
Crushed  at  end. 

Crushed  4"  from  end  at  ^"  knot. 
Split  at  end.    Season  crack  at  middle.    Cross-grained. 
Triple  flexure.    Knot«  on  concave  side. 
Split  obliquely  from  end  to  end.    Cross-grained. 
Split  along  season  crack.    Cross-grained. 
Triple  flexure.    Deflected  diagonally. 

Do. 
Deflected  1"  from  middle. 

Do. 
Triple    flexure.      Deflected     diagonally,     intersecting 

"Cooper"  lines. 
Triple  Aexnre. 
Crushed  at  end. 
Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 
Crushed  at  ^"  knot  3"  from  ena  and  at  ^"  knot  at  end. 
Failed  at  ^'  knot  5"  from  end  and  split  along  grain. 
Triple  flexure. 

Cmshed  at  middle  on  one  face. 
Cmshed  at  middle  vicinity  of  ^"  knot. 
Triple  flexure. 
Crushed  2h"  from  end. 
Cmshed  4("  from  end. 
Triple  flexure. 

Triple  flexure.    Split  at  ends. 
Crushed  1"  frt>m  middle.    Deflected  diagonally. 
Crushed  1''  from  end. 

Crushed  1^''  from  middle.    "Cooper"  lines. 
Triple  flexure.    Split  at  ends. 
Cmshed  at  middle. 
Crushed  1^"  from  middle. 
Crashed  lY'  from  middle. 

Deflected  diagonally.   Maximum  bend  \\"  ftt>m  middle. 
Deflected  diagonally.    Crushed  2"  frrom  middle. 
Cmshed  at  i"  knot  \"  firom  middle. 
Triple  flexure. 

Do. 

Do. 
Deflected,  and  fibers  crushed  3"  from  end. 
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7«7« 
747» 
IMft 
IMS 
M4 


yjm 


097 
M« 
MS 


ITSa 


29la 

40te 


m 

lOOU 
1001/ 
1024a 
10246 
10300 
10306 
122a 


737# 
283« 
28V 
584 

1137a 

1137« 

942 

042« 

540« 

7446 

744 

88 

38 


480« 
490 
474« 
474« 
478« 
473« 
453 
453« 
585« 
5&V 
340 
340 
71« 
71 

3870 
3870 
11830 
11030 
440a 
8146 
814 
8540 
85i 


I 


8 

8 

11 

11 


11 
18 

8 
10 

7 
13 

7 

7 

la 

7 
10 

7 
28 

9 
13 
20 
18 

8 
13 

7 
14 
18 
14 

8 
18 
20 

9 

8 
23 
11 
11 


5 

4 

H 


7 
8 


18 
19 


3 


18 

18 

13 

11 

12 

12 

15 

8 

9 

9 

10 


I 
Id 


i1 


-y 


91 


I 


...ao.. 

..do., 
do. 

.02 

.02 

...do. 
...do  .. 
...do .. 
...do  .. 
...do .. 
..  do . 
...do. 

.02 

.01 

.01 


Kt«a. 


- »( 


!...do..| 
!     .01     i 


.02 
Kv«A. 

...do..! 

...do  ..I 

.01 


...do.. 
...do .. 
..  do.. 
...do .. 
...do.. 
...do .. 

.02 

.02 
STeo. 
...do.. 

.01 
STeo. 
...do.. 

.02 
Stcti. 
...do.. 

.01 
Bren. 
...do .. 
...do.. 

.02 
Bren. 

.01 
Bren. 

.03 

.01 
Bren. 
...do .. 
...do .. 
...do.. 

.02 

.02 
Even. 
...do .. 
...do .. 
...do .. 
...do .. 
...do .. 

.01 
Even. 
...do .. 
. .  .do .. 
. .  do  . . 


11,159 
11,210 
19.  «0 
19.159 
20.900 
17.409 
IS.  900 
W,309 
17:789 

9.900 
U. 
181 
IZ 
17.409 
181900 
21, 
17. 
19.990 

8,859 
13.900 
19.399 
20.599 
15,199 
14.990 
18,980 
20.000 
18.580 
21.500 
17.590 
10.400 
19.989 
14.290 
12. '.50 
20.300 
21.000 
13,750 
10,800 
14,200 
14,150 
19.070 
19,980 
19,350 
17,900 
23,400 
17.150 
18.400 
13.900 
15,050 
12.400 
11,050 
14,700 
14,050 
10,480 
24,250 
24,400 
11.900 

0.980 
27,100 
27.300 

9,800 

8.800 
21.050 
19,400 
11,500 
14,400 
13.880 
14,800 
12.680 
13,950 
18.980 
13,800 
14,800 
14.680 
14,150 
12,900 
10,060 


4. 
4. 

7. 

7. 

8.: 

7.1 

81479 

7.389 

7.179 

4.919 

5^779 

8.599 

9^199 

7.920 

8.819 

8.(79 


7, 
7.999 
3.579 
9^925 
7.780 
8.270 
8.999 
8.949 
7.860 
8.310 
7.490 
8.670 
7.060 
7.820 
8.080 
5,730 
4,949 
8^199 
8.710 
5.540 
6.770 
5.730 
5.710 
8.060 
8.060 
7,800 
7,220 
7.440 
8,020 
5.400 
5.600 
8,070 
5,000 
4,460 
5.990 
6.670 
4.230 
9,780 
9.840 
4.800 
4,020 
10,830 
11,010 
3.870 
3,470 
8,490 
7,820 
4.640 
5.810 
5,390 
5,770 
5.110 
5.625 
5,640 
5,360 
5,970 
5.020 
5,710 
6.200 
4,960 


Trfpio 


•»* 


Triple 
Cr«akc4at 
CnMhodat 
Failed  at 
Triple 


4" 


9'fnm 


at  Middle. 


U" 


Triple 

Craaked  at  I"  ksot  T' 

Triple  floxvra. 

Triple  flexure. 

Deflected  diMgiautlLy. 

Craalwd  H"  froai  end  apUttiBic 

Crnabed  3"  from  «Md. 

Triple  flexnxe  iataiaectiBC  *'CMpcr'* 

Triple  flexure. 

Trifle  flexure  deflected  diaffoaallT. 

~  odddie. 


Cmabed  es  one  &ee  f' 

Craahed  at  one  1"  aod  5' 

Cniahed  at  koota  A"  froa 

Deflected  at  middle  aod  at  A'^kaat  y 

Craahed  at  ^'  kMt  3"  from  ead,  craalied 

Cnubed  at  oiiddle. 

Cmahed  V  from  middle  on  one  &ee. 

Triple  flexure.    Deflected  diafonalljr. 

Cnubed  at  end. 


middle. 


Cmahed  at  middle. 
Craahed  at  middle. 

Do. 
Craahed  2"  and  4|" 
Craahed  one  ISmo  1' 


SideofatickaplitolL 


trie 


frommiddleu 


Ti  iple  flexore.    Middle  bend  1' 

Do. 

Split  alone  jcrain  from  end  to  end. 
Craahed  alon^  one  fSMe. 
Crashed  H"  from  end  at  knot. 
Crashed  V  from  end  at  knot. 
Craahed  A"  from  end. 
Crashed  fibers  14"  from  end. 
Oblione  fr:actnre  along  jn^iin.    Croaa-grained. 
Cruaned  at  one  corner  near  middle. 
Triple  flexnre.    Deflected  diagoaaUj. 
Crnahed  at  end. 

Crashed  Ik"  from  middle  on  one  fisce. 
Crashed  If''  ftiom  end. 
Crashed  }"  and  i"  from  end. 
Triple  flexnre. 
Fidled  ricinitj  of  i"  knot 
Craahed  near  middle. 

Do. 
Split  along  nain  fhym  middle  to  end. 
Crashed  at  knota  4"  from  end. 
Craahed  1^'  ftt>m  middle  and  at  end. 
Craahed  at  middle. 

Split  from  end  to  end.    Badly  craoked  in  seasoninf • 
Spilt  obliquely.     Badly  cracked  in  seasoning. 
Craahed  at  ^"  knot  near  middle. 
Craahed  at  end. 
Crashed  24"  fh>m  end. 

Do. 
Crashed  2"  fttrai  middle  and  at  ends. 
Crashed  at  ^"  knot  11"'  from  middle. 
Crashed  2"  from  end. 
Crashed  at  middle  and  2^'  from  end. 
Triple  flexnre  intersecting  "Cooper"  lines. 
Triple  flexnre. 

Crashed  3^"  and  1}"  from  end. 
Triple  flexnre.    Deflected  diagonally. 

Do. 
Triple  flexnrew 

Do. 
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O 

d 
u 


& 


16 
20 


X 


5 

10 

16 

8 

9 

12 

7 

6 

6 

8 

18 

15 

7 

3 

30 

30 

30 

30 


I 


a  M 

9 


About 

30 

11 

3 

4 
0 
0 
12 
8 
7 


5 
6 
6 
5 

6 

5 
17 

6 

5 

6 
12 
11 

H 
5 


7 
18 


Inek. 

.01 

.01 
Etmi. 
Etoh. 
..do .. 
..do .. 
..do.. 
.  do . . 
.  do . . 
...do .. 
...do.. 
..do.. 

.02 
Even. 
...do.. 
. . . do  . . 
..do.. 
. . . do  . . 
...do.. 
. .  do . . 
...do .. 
. .  do  . . 
. . . do  . . 
. . .  do  . . 
...do .. 
...do.. 
...do .. 

do.. 

do.. 

do .. 
..do .. 
..do .. 

do.. 
.  .do .. 
. . do  . . 
..do .. 
..do .. 
..do .. 


. .  do  . . 
. .  .do  . . 
. . .  do  . . 
. .  .do  . . 
. . . do  . . 
. . . do  . . 
. .  .do .. 
. .  .do .. 

.02 
Even. 

.04 
Even. 

.02 

.02 
Even. 
...do .. 
...do .. 
...do .. 
..  .do .. 
. .  do  . . 
. . . do  . . 
...do .. 
. .  .do .. 
. .  do  . . 
...do .. 
..do .. 
. . .  do  . . 
. . . do  . . 

.02 
EtoO' 
, .  do  . . 

.01 
Even. 
. .  do  . . 


nitlBnte  ttrwgtli. 


Total 


19.800 
20,800 
22.  MO 
18.200 
18,500 
17,300 
18,550 
13,120 
14.860 
17.300 
18.000 
21.800 
18.500 
18,600 
19.050 
18,900 
15,480 
12,300 
19,950 
16,750 
15,2U0 
12,900 
11.00U 
25.100 
17.300 
21,100 
21,100 
22.900 
22.500 
10,200 
15.200 
17.31.0 
13.800 
15,450 
17,400 
14,050 
13,950 
13.700 

12,520 
15.200 
12.300 
13.600 
15.200 
15,500 
12.100 
16.100 
18.250 
17,800 
15.400 
7,050 
4.400 
9.900 
19.300 
18,700 
13.350 
13,600 
13,200 
12,850 
12.480 
25,950 
8U100 
14,900 
12,300 
18,150 
18,200 
12,980 
9.900 
11,900 
11,150 
13.600 
14,100 
14,050 


Pounds 

per 
•qaare 

inch. 


7,780 
8,890 
8,250 
7.340 
7.460 
6,980 
7.480 
5,290 
6,030 
6,980 
7,620 
8,790 
7,460 
7.500 
7.680 
7,6-iO 
6.240 
4.960 
8.040 
6.750 
6,130 
5,200 
4,430 
10.1iM) 
6.980 
8.510 
8.510 
9,230 
9,070 
6,530 
6.130 
6,970 
5..'i60 
6.280 
7,020 
6,660 
5.625 
5.520 

5.050 
6,130 
4,960 
5,480 
6,130 
6,250 
4,880 
6,490 
7,380 
7,180 
6,210 
2.840 
1.770 
8,990 
7,780 
7,540 
5,880 
5.480 
5,320 
6,180 
5,030 
10,460 
12,540 
6,010 
4,960 
7,320 
7,840 
6,230 
8,990 
4,800 
4,500 
5,480 
5,680 
6,670 


ICaaaer  of  fUlare. 


1 


Cnuhod  14"  ttom  end. 

Cnuhad  I"  from  middle. 

Cniabod  in  rioinity  of  nnall  knots. 

Split  •nddenly  from  end  to  end. 

Split  saddenly.    Obliqae  flmictaro. 

Crashed  2"  from  end. 

Crashed  ricinity  of  smsU  knots  4"  Awn  end. 

Crashed  at  end.    Cross-grained. 

Triple  flexare. 

Defected  and  crashed  at  end  and  4"  tnm  end. 

Crojthed  at  middle. 

Crashed  4"  from  end. 

Crashed  near  middle  ricinity  of  knot 

Triple  flexors. 

Crashed  at  middle  and  end.    Deflected. 

Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 

Do. 
Triple  flexare.    Intersecting  *  *  Cooper  "  lines. 
Triple  flexare.    Middle  beod  eccentric. 
Crashed  at  middle.    Deflected  diagonally. 
Crashed  at  kncA  4f'  from  end. 
Crashed  at  |"  knot  near  middle, 
Tiiple  flrxure.    Middle  deflection  1"  eccentric 
Crashed  fibers  11"  from  end. 
Tiiple  flexure.    Middle  deflection  1"  eccentric. 
Triple  flexure. 

Crashed  1"  and  4|"  from  end. 
Triple  flexuns.    Deflected  diagonally. 
(yrasbe<l  at  small  knot  at  roidtOe. 
Crushed  at  |"  knot  at  middle. 
Triple  flexure.    Deflected  diagonally. 
Crashed  at  |"  knot  24"  from  end. 
Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 
Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 
Crashed  1^'  and  4"  from  end. 

Crashed  on  one  face  1"  from  middleu 

(Crushed  at  knot  2"  from  end. 

Crashed  at  middle.    Deflected  diagonally. 

Triple  flexure.    Deflected  Uiagunally. 

Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 

Ttiple  flexure. 

Triple  flexure.    Deflected  diagonally. 

Crushed  at  middle.    DeflectcxL 

Crashed  at  i"  ktiot  4"  from  end. 

Crushed  at  4"  knots  at  end  and  i"  from  end. 

Triple  flexure. 

Crashed  at  middle  and  14"  from  end. 

Oblioue  split    CnMs-erMined. 

Cinsned  at  middle  and  1"  from  end. 

Crashed  at  middle  and  end.    Deflected  diagonally. 

Crashed  I"  from  middle  at  ^"  knot 

Crushed  }"  from  end,  vicinity  of  small  knots. 

Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 

Triple  flexare. 

Do. 
Crashed  at  middle. 
Crushed  at  end  and  4"  from  end. 
Crashed  at  end  and  5"  from  end. 
Crashed  4"  from  end. 
Crashed  5"  and  14"  from  end. 
Crashed  at  middle  on  one  face. 
Crashed  4"  Mid  3"  from  end  and  split  along  grain. 
Triple  flexure.    Deflected  diagonally. 
Triple  flexure. 
Crashed  5"  and  2"  from  end. 
Crashed  4"  from  end. 
Crashed  st  middle. 
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Table  2.— COMPRESSION  TESTS--Coiitinued. 


1056« 
29t 
152 

1097a 
U9ta 
118j 

249a 
2496 
8i6e 

8160 

l&le 

531e 

539 

539 

383« 

383 

391a 

891b 

1082a 

10826 

ll«4a 

1165« 

11660 

11700 

254a 

289e 


12 

11 

12 

18 

22 

22 
Aboat 

15 

13 

20 
Abont 

20 

28 

28 

15 

20 
5 
7 

22 
12 


18 
11 
14 
9 
17 


. .  .do  . . 
. .  do  . . 
...do .. 
..  .do .. 
...do .. 
...do .. 

.01 
Bven. 
. .  .do  . . 

...do .. 
...do  .. 
. .  do  . . 
..  .do .. 
. .  .do  . . 
. .  .do  .. 
...do .. 

.01 
Bveo. 

.03 
Bven. 
. . . do  . . 

.02 

Even. 

...do  .. 

..  .do  .. 

...do.. 


720 

14 

...do.. 

720 

19 

...do.. 

348 

14 

. .  do  . . 

6 

22 

. . .  do  . . 

6 

14 

...do  .. 

1051 

18 

...do  .. 

880 

10 

.03 

880 

10 

Even. 

248a 

16 

.02 

1168a 

22 

Even. 

11686 

22 

.02 

121ia 

16 

.01 

9.150 
11,200 
19.900 
21,950 
20.050 
17,200 
18,400 
18.300 
21.300 
21,900 
22.000 
21.350 
14.400 
M,400 
18.200 
16.000 
15.300 
18.200 
13.300 
14.500 
20.050 
18.800 
19.900 

18.960 
19.550 
22.400 
22,080 
25.200 
25,500 

23.100 
21,900 
24,700 

24,300 
22.800 
19.600 
23.500 
23,180 
17.200 
18,300 

21.100 
21.400 
18.450 
17,600 
33.350 
19,500 
19.800 
20,350 
24.800 
20.200 
19.100 
19,800 
20.650 
18,000 
20.050 
21.000 

24.150 
21.800 
19.300 
18.500 
18,500 
20,100 


Ultimate  etrergth. 


Ponnds 

per 

square 

inch. 


Manner  of  failare. 


6. 810     Cmshed  2"  from  end. 
0, 770  I  Cru8he<l  24"  from  end. 

6, 090  :  Cnifihed  1"  from  middle. 

5, 440     Crushed  1"  from  end. 

3, 690     Crushed  44"  from  end  and  at  end. 

4. 520  ,  Crushed  2"  and  4"  from  end. 

8, 020  ,  Cmshed  at  middle. 

8. 850  i  Crushed  4"  fh>m  end. 

8. 080     Split  obliquely  from  end  to  end. 

6. 940  I  Crushed  4"  from  middle  and  14"  fh>m  end. 

7, 420     Cmshed  i"  from  middle. 

7. 880     Cmshed  2"  from  end. 

8, 590     Crashed  1^"  from  end. 

8. 830     Crashed  1"  fh>m  middle. 

8. 870  I  Cmshed  at  small  knot  14"  ftt>m  middle. 

8, 590  I  Cmshed  at  middle. 

5. 810  J  Split  along  fniiin.    Obliqae  direction. 

5. 810  ;  Stiatt«red  stick  at  end. 

7. 340  ,  Cmshed  2"  from  end. 

6. 450     Crushed  at  4"  knot  at  middle. 

6, 170  I  Split  at  ends. 

7. 340     Triple  Hexure.  intersecting  "  Cooper"  linee. 

5. 360  ,  Triple  tlexure.    Heart. 

5,850  j  Triple  flezare.    Deflected  diafconally.    Heart. 

8, 080     Triple  flexure.    Concave  on  sap  side.    60  per  cent  aap. 

7.380  I  Split  at  end.    Heart. 

8,020  I  Triple  flexnre.    Deflected  diajconallj.    Concave  on  sap 
I      side.    80  per  cent  sap. 

7. 650  ;  Triple  flexure.    Deflected  dlasonally.    90  per  cent  sap. 

7. 880  !  Failed  at  i"  knot  near  middle.    Sap. 

9. 030     Crushed  iV  from  middle. 

8. 900  I  Triple  flexure.    Split  fh>m  end  to  end.    45  per  cent  sap. 
10,160     Crashed  at  end. 
10. 280    Crashed  44"  from  end. 

9. 310     Triple  flexure. 

8,830  Do. 

9. 960     Crushed  2"  from  end. 

9, 800  Crashed  I"  from  middle. 

9, 190  Crashed  14"  from  middle.    Heart. 

7,900  Crashed  at  knots.    Cross-f^rained.    Heart 

9. 480  Cmshed  U"  and  2)"  from  end. 

9. 350  Crashed  near  middle.    Heart. 

6, 940  •  Triple  flexure.    8  per  cent,  sap  on  convex  aide. 

7, 380  Triple  flexnre.    Diagonal  direction.    60  per  cent  sap  on 

concave  side. 

8,510  Triple  flexure.    Diagonal  diri)ction.    Heart 

8, 630  Triple  flexnr<).    30  per  cent,  sap  on  concave  side. 

7.440  Triple  flexure.    Concave  on  sap  side.    5  per  cent  heart 
7. 100  Do. 

9, 420  Crushed  1"  from  end. 

7, 860  Crashed  1"  from  end  and  split  along  grain. 

7, 980  Triple  flexure.    95  per  cent  sap. 

8. 210  Cmshed  4"  fh>m  end.    Sap. 

10.000  Triple  flexura.    Middle  deflection  1"  eooentric.    4sap- 

8, 140  Cmshed  at  4"  knot  4"  from  end.    Heart 

7, 700  Triple  flexure.    Sap. 
7, 980  Do. 

8,830  Triple  flexure.    Diagonal  direction.    Sap. 

7, 260  Failed  at  knot  at  middle.    80  per  cent  sap. 

8, 080  Cmshed  1 4"  from  end. 

8. 470  Triple  flexure.    Middle  deflection  1"  eccentric.    80  p«r 

cent  heart 

9. 740  Triple  flexure.    Sap. 

8. 700  Triple  flexure.    Diagonal  direction.    Sap. 

7. 780  Triple  flexure.    Sap. 
7,460  Do. 

7. 460  Do. 

8, 100  Triple  flexure.    Middle  deflection  1"  eccentric 
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...do 


nitimate  •trentfih. 


ToUl 
pounds. 


S.  Ex.  5- 


19,500 
22,980 
18,100 
20.100 
19,300 
17,000 
24.600 
20,400 
18.800 

16,050. 

16,400 
20,300 
17,400 
14,350 
16,900 
21,000 
15,700 
17,600 
19,950 
12.300 

11,800 
20.200 
17,800 
17,150 
20,200 
16,980 
18,600 
17.250 
18.300 
14.950 
18,600 
16,100 
22,100 
21,200 
22.500 
21,800 

16.700 
15.300 
21,450 
18,600 
19,400 
19,950 
14,400 
19,600 
21,000 
19,100 
17,000 
17,300 
14,100 
16,800 

16,500 
16,100 
20,900 
18,500 
14.400 
15,550 
18,200 

17,400 
17.300 
16,380 
18,700 
16,450 
19,300 
16,600 
16,450 
14. 420 
19. 400 
22,050 

-26 


PoandB 

per 

square 

inch. 


7.860 
9,270 
7,300 
8,100 
7,780 
7,100 
9.920 
8.230 
7,500 

6,470 

6.610 
8,190 
7.020 
5.790 
6.810 
8.470 
6.330 
7.100 
8,040 
4,960 

4,760 
8,140 
7,180 
6,920 
8.140 
6,850 
7,500 
6,900 
7,380 
6,030 
7,500 
6,490 
8.910 
8,550 
9,070 
8,790 

6,730 
6,170 
8,650 
7,500 
7,820 
8.040 
5,810 
7.900 
8,470 
7,700 
7,210 
6.980 
5,600 
6,770 

6.650 
6,490 
8.430 
7,460 
5,810 
6,270 
7,340 

7,020 
6,980 
6,600 
7,640 
6.030 
7.780 
6,690 
6,630 
5,810 
7,820 
8,890 


MsDoer  of  failnre. 


Triple  flexure. 

Do. 
Triple  flexure.    Deflected  diagonally.    Heart 
Crushed  at  k"  Icnet  I"  fh>ni  middle.    Heart. 
Triple  flexure.    Heart 

Do. 
Crushed  2"  ftt>in  middle.    Cross-grained. 
Crushed  at  knots  near  middle. 
Triple  flexure.    Diagonal  direction.    80  per  cent. 


cx>nvex  side. 
Triple  flexure. 

eccentric. 
Triple  flexnre. 
Fibers  crushed 


sap, 


Deflected  diagonally.    Middle  bend  1" 


Sap. 
'  Fibers  crushed  i"  from  end. 
Fibers  crushed  at  i"  knots  A"  from  end. 
Triple  flexure.    Du^onal  direction. 
Fibers  crushed  2\"  from  end. 
Crushed  at  i"  knot  Z"  from  end. 
Triple  flexure. 

Crushed  fibers  if'  frtmi  middle. 
Crushed  flbers  at  middle. 
Deflected  lateraUy  and  split  along  grain. 

Triple  flexure.    Split  along  grain. 
Triple  flexure. 

Do.  • 

Crushed  flbers  at  end. 
Crushed  flbers  I"  firom  end. 
Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 
Triple  flexure. 
Crushed  flbers  at  end. 
Triple  flexure. 

Do. 
Triple  flexure.    Deflected  diagonally. 
Triple  flexure. 
Crushed  84"  from  end. 
Crushed  If"  from  middle. 
Crushed  at  middle.    Split  along  grain,  perpendicular  to 

rines. 
Crushed  on  one  face  I"  ftt>m  midille. 
Crushed  at  |"  knot  2"  from  end. 
Triple  flexuro,  diagonal  direction. 

Do. 
Fibers  crushed  in  oblique  lines  at  middle  and  ends. 
Fibers  crushed  1^"  frt>m  end. 
Deflected  4"  from  and  split  at  end. 
Triple  flexure.    Middle  bend  1"  eccentric. 

Do. 
Crushed  fibers  1^'  ftt>m  end. 
Triple  flexure.    Deflected  diagonally. 
Triple  flexure.    Deflected  diagonally.    Knot  at  middle. 
Split  from  end  to  end.  opening  season  cracks. 
Crushed  A"  from  end.    Split  from  end  to  end  perpendiou- 

lar  to  rings. 
Crushed  fliers  11^'  from  end. 
Triple  flexuro. 

Do. 
Crushed  fibers  1|"  frt)m  end. 
Crushed  at  end  vicinity  of  knots. 
Crushed  at  k"  knots  2"  from  end. 

Triple  flexnre.    Middle  bend  concave  on  that  side  of  stick 
taking  bearing  at  end. 

Do. 
Triple  flexlire.    Convex  on  sap  side. 
Triple  flexnre.    Concave  on  sap  side. 
Crushed  5"  from  end,  and  split  along  grain. 
Triple  flexure. 

Do. 

Do. 

l>o. 
Crusbetl  at  k"  knot  at  middle. 
Triple  flexure. 

Do. 
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771 


287a 


614 


514 


16 


13 


sue 

624 

240 
240 
81a 

Slia 
85a 

484a 

434 

086a 

026 


84a        20 

84ta 
278a 


18 


18 


18 


niUiiuit«  strength. 


■do  .. 


.do  .. 


Total 
pounds. 


.  .do  .. 


.do  : 


.do 


...do  .. 


19,000 

17,350 
17,550 
18,400 
10,100 

14,7m> 
18,500 
17.000 
10.300 
15,^ 
18.080 
10.200 
14.860 
18,400 
15,050 
18.200 
15.550 
14.680 
17,800 
16;  160 
17.600 
12.150 
16.100 
18.800 
10.300 
17.100 
20.600 
16^600 
16.000 
18.050 
17,600 
18.600 
18,050 
15.480 
16.360 
18.400 
17,600 

17.800 

17,600 

14,150 
17,100 
10,350 

20.300 
23.300 
13,100 
15,050 
20.500 
17,400 

17,600 

24.300 
10,100 

20,450 


20,100 


20,400 


Poands 

per 

square 

inch. 


Manner  of  (isilare. 


7. 660  !  Crushed  at  i"  knot  4"  from  end. 

I 
7.000     Triple  flexure. 
7. 080  I  Crushed  at  i"  knot  1"  from  middle. 
6.610  I  Triple  flexure. 
4. 070  <  Crushed  at  knots  l|"  from  middle.    Dry  rot. 


6,050. 
7,460 
7.220 
7,780 
0,200 
7.660 
7,740 
5.000 
6.610 
6.430 
7.340 
6,270 
6,880 
7.100 
6,510 
7.060 
4.000 
6^400 
7.800 
7.780 
6^800 
8,310 
6.600 
6,410 
7,640 
7,10Q 
7,500 
7,640 
6,240 
6,600 
7,420 
7,060 

6,080 

7,100 

6,710 
6,800 
7,800 

8.180 
0,400 
6,280 
6.070 
8.270 
7,020 

7.060 

0.800 
7.700 

8,260 


8.100 


8,230 


Triple  flexure.    Split  along  grain. 
Triple  flexure. 

Do. 

Do. 

Do. 
Triple  flexure.    Split  at  end. 
Crushed  at  middle  on  one  Cmso. 
Triple  flexure. 

Do. 
Triple  flexure.    Deflected  dUgonally. 
Crushed  f  from  end. 
Crushed  at  end  vicinity  of  \"  knot. 
Triple  flexure.    Deflected  diagonally. 

Do. 
Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 
Split  obliquely  along  grain.    Croaa-grained. 
Craved  and  split  at  end.    Croet-grmned. 
Crushed  at  mladle  on  one  fSM)e. 
Triple  flexure.    Deflected  diagonally. 
Crashed  near  middle.    Stick  worm  eaten. 
Crushed  near  middle. 
Triple  flexure.    Split  along  grain. 
Cruahed  fibers  at  end. 
Triple  flexure.    Split  along  grain. 
Triple  flexure.    Deflected  diagonally. 
Fibers  crushed  Z^"  from  end. 
Triple  flexure^ 

Triple  flexure.    Deflected  diagonally. 
Triple  flexure. 

Triple  flexure.    Deflected  diagonally. 
Triple  flexure.    tV''  knot  4"  from  end,  concave  side.    Split 

at  end. 
Triple  flexure. 


Triple  flexure.    Deflected  diagonally. 

Triple  flexure.    Split  along  grain. 

Do. 
Crashed  fibers  at  middle. 

Crushed  fibers  at  end. 
Crushed  fibers  5"  and  li"  from  end. 
Crushed  and  split  at  end. 
Failed  st  i''  knot  4"  from  end. 
Crashed  fibers  3"  from  end. 
Split  at  end.    Cross-grained. 


Triple  flexure.    Middle  bend  I"  eccentric. 

Crushed  at  A"  knot,  3|"  from  end. 
Crushed  ana  split  at  end. 


Triple  flexure. 


Triple  flexure. 


Triple  flexure. 
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§ 


•g 


^ 


& 


823 
688 
688 

665 
665 
6B8a 
1108a 
U086 
U03 
404a 
790 
790 
•19a 
019b 
964 
964 
649a 
649b 

658 
668 
664a 
66ta 


11 
18 
15 


16 
16 
10 


4 
4 


12 
12 
About 
20    * 
20 


685 
685 

7« 
7« 

45ia 


45«a 

45sb 

80 

80 

02a 

14Ca 

141a 
146 

215e 

2150 

217 

217e 

218< 
9200 
9200 

1043 

1043 
931a 
931b 

752 


8 
7 

18 


16 

18 

10 

9 


11 

12 
12 

9 

6 

9 

6 

20 

18 
18 

8 

7 

0 

14 

2i 


1 

o 


Inch, 
Eren. 

...do  .. 

Even.. 

...do  .. 

...do. 

...do  ., 

. . .  do  . , 

. .  .do  .. 

. . .  do  . . 
106 
.01 

Btoo. 

...do  . 

. .  do  . , 

...do  ., 

...do  . 

...do  . 

...do  . 

do  .. 

...do. 

...do. 
.01 
.02 

Bven. 

. .  .do  . . 

...do  ., 

— do  .. 

...do  .. 


.01 

Even. 
...do  . 
...do  . 

..  .do  ., 

. .  .do  . 

...do  . 
...do  . 

...do  . 

...do  . 

...do  . 


.do 

.do 

do 

.do 


,..do  . 
.02 
.01 


Ultiinftto  fltrengtb. 


Total 
poondfl. 


20,200 
19.200 
20.1U0 
18..  800 
16.800 
16,000 
19,000 
17.400 
20,150 
23,100 
21,400 
21,900 
18.000 
19.700 
14.500 
16,400 
19.500 
20,900 

20.000 
16.500 
14,900 
17,800 
15,400 
17,750 
19,860 
21.200 
22,250 

15,200 


16,800 

14,600 
23.600 
23,200 

15,250 

15.700 

15,500 
12,400 

19,100 

20.300 

17,200 

19,900 

10.800 
14,100 
12,800 


...do..   21,950 


19,080 
20.500 
20,550 


Pounds 

per 

sqoAre 

inch. 


8.150 
7,740 
8,100 
5.500 
6.770 
6,810 
7,660 
7,020 
8,125 
9,310 
8,630 
8,830 
7.260 
7.940 
5,850 
6,610 
7,860 
8,430 

8.060 
6,650 
6,010 
6,980 
6,210 
7.160 
8.000 
8,550 
8,970 

6.130 


6,770 

5.890 
9,520 
9,350 

6,150 

6,330 

6,250 
5,000 

7,700 

8,100 

6,940 

8,020 

7,980 
5.690 
4,960 

8,850 

8.060 
8,270 
8.290 


Manner  of  failnre. 


Deflected  3'*  from  end  and  ipUt  along  grain. 

Crushed  fibers  2"  from  midole. 

Cmshed  fibers  near  middle. 

Stick  shattered  at  season  cracks. 

Stick  shattered  at  knots  and  season  cracks. 

Cmshed  at  "A  knot  1"  from  end. 

Failed  at  knots  2"  and  B"  from  end. 

Crushed  at  knots  2"  from  end. 

Triple  flexure.    Split  along  grain. 

Crushed  at  middle  and  split.    Cross-grained. 

Cmshed  fibers  I"  from  middle  and  1"  from  end. 

Triple  flexure,  intersecting  "Cooper"  lines. 

Cmshed  fibers  at  end.    Split  aJong  grain. 

Cmshed  fibers  at  middle  at  i"  knot 

Crushed  vicinity  of  knots  4"  from  end. 

Triple  flexure. 

Crushed  fibers  1^"  from  middle. 

CJmshed  fibers  at  end. 

Crushed  at  knot  2"  from  middle. 

Crashed  at  knot  24|'  from  end. 

Crashed  at  end  and  split.    Cross-grained. 

Crushed  fibers  2k"  fh>m  middle. 

Crashed  at  2  i"  knots  f"  and  2^''  from  end. 

Cmshed  and  splintered  at  end. 

Crushed  at  end. 

Crashed  2"  firom  end.    Opened  grain. 

Crashed  l^'^  fh>m  end. 


Triple  flexure. 


I>o. 


Even..       17,800  1        7,180 


Crashed  Ik"  from  eud. 
Crashed  fibers  4"  fh>m  end. 
Crushed  fibers  i"  and  Z^"  ttom  end. 

Triple  flexure.     Deflected  diagonally. 


Crashed  at  end,  splitting  off  wedge-shaped  piece.    Cross- 
grained. 
Crashed  at  end  and  1"  ft*om  middle. 
Crashed  at  i"  knot  2"  from  end. 


Triple  flexure. 


Crushed  fibers  at  eud. 


Triple  flexure.     Deflected  diagonally. 


Triple  flexure. 

Crashed  fibers  at  end. 
Cmshed  fibers  1"  from  middle. 
Crushed  fibers  2"  firom  end. 

Triple  flexure.    Middle  bend  I"  eccen- 
tno. 


Crushed  at  end  and  A"  ftt)m  end. 

Triple  flexure.    Middle  deflection  1"  eecentrlc. 

Crashed  at  knots  4^''  fh>m  end. 

Triple  flexure ;  diagonal  direction. 


404      TESTS   OF    IRON   AND   STEEL   AND    OTHER   MATERIALS. 
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I 

& 

c 

d 

o 


lie 
lie 


36a 
36sa 

74a 


86a 


244« 

2446 
2476 
2476 
437a 
638a 
6286 
068a 
963 

268a 

339 

131a 

1316 

245« 

245e 

266ia 

265xa 

S48a 

548 

342 

342 

770 

no 

47a 
47 

282a 

2826 

349 

349 

264ia 

264sa 

264ia 

511 

511 

742a 

742a 

756 

756 
801 
801 
1171«  ! 


a 


7 

6 

Vary 

fh>in 

6  to  80 

16 

3 


11 


24 

24 
11 
15 
10 

5 

6 
18 
18 

10 

5 

3 

8 
10 
10 
10 
10 
20 
18 
12 
12 

8 
10 
10 

9 

4 
4 

3 

8* 

15 

20 
20 

8 

6 

8 
11 


9 
20 
13 

4 


!•• 


Inch. 
Even. 
. .  .do  , 


..do  . 

..do  . 

.01 

.02 


Eren. 


.01 

Even.. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
. .  .do  . . 
. .  .do  .. 

. .  .do  . . 

— do  .. 
.01 
.01 
.01 

Even.. 
.01 
.01 

Even.. 

...do  .. 

. .  .do  . . 

. .  .do  .. 

— do  .. 

...do  .. 

...do.. 

...do  .. 

...do  .. 

...do .. 

...do  .. 

. .  .do  .. 

. .  .do  . . 

...do  .. 

.02 
Even.. 
...do  .. 
— do  . . 
. .  .do  . . 

. . : do  . . 

. . . do  . . 
...do  .. 
. .  do  . . 
.do  .. 


Ultimate  strength. 


Ponndi 
per 


Manner  of  failnre. 


ToUl    ' 
poonds.  I    sqnare 
inch. 


19.600 
20.020 


16,600 
21,200 
16,150 

19,600 


18,200 


12,300 

11,250 
19,100 
21,060 
16,950 
18,150 
18,800 
14,100 
12,860 

17,120 

17,950 
20,800 
20,200 
21.450 
22,250 
21.380 
20,020 
22,060 
20,450 
15,010 
17,050 
15.900 
16,550 
18,600 
17,980 

17,550 

15.200 

19,200 

19,400 


7.900 
8.070 


•M 


17.580 


17,200 
16,600 
15.800 
16,250 
18,200 
18,950 

18,950 

17,380 
20.900 
17,050 
11,400 


7,340 


4,920 

4,540 
7,700 
8.500 
6,830 
7,320 
7,380 
5.690 
5.160 

6.900 

7.240 
8,190 
8,150 
8,650 
8.970 
8.620 
8,070 
8,900 
8,250 
6,050 
6.875 
6.410 
6,670 
7,500 
7,250 

7,060 

6.130 

7.740 

• 

7,820 

7,090 

6,940 
6.690 
6.870 
6,550 
7,340 
7,640 


Cmehed  at  end  and  4"  from  end. 
Crashed  tlbers  near  middle. 


6, 600     Crashed  2"  fhHU  end  si  i"  knot. 

8, 550     Crushed  fibers  on  one  face  |"  from  middle. 

6, 510     DeHected  and  split  along  grain  from  end  to  middle. 


7. 900     Triple  flexure. 


Da 


Da 


Brittle. 


Crushed  and  split  at  end.    Brittle. 

Crashed  k"  Mid  3"  fh>m  end. 

Crashed  at  end. 

Crushed  %"  from  end. 

Crashed  2"  from  end. 

Triple  fiexnre. 

Crushed  and  splintered  at  end. 

Splintered  at  end. 


Triple  flexure. 


■ 


Crushed  in  vicinity  of  small  knots. 
Crushed  2^"  from  end. 
Crushed  1"  and  4"  from  end. 
Crushed  }"  from  end. 
Crushed  I"  from  end. 

Crushed  on  one  fisce  1"  Arom  middle  and  at  end. 
Crashed  4"  from  end. 
Crushed  at  end  and  44"  ftom  end. 
Crushed  3|"  fbom  end. 
Triple  flexure.    Deflected  diagonally. 
Triple  flexure.    Split  along  grain. 
Triple  flexure.    Knot  at  middle. 
Crashed  at  end  and  at  |"  knot  3"  from  end 
Crashed  at  end. 
Do. 


Triple  flexure. 
Triple  flexure. 
Triple  flexure. 


Crashed  2^"  from  end. 
Triple  flexure. 


Crushed  1''  from  middle  on  one  £sce. 

Do. 
Crushed  at  knots  at  middle  and  2"  from  end. 
Crushed  at  i"  knot  3"  from  end. 
Crushed  fibers  at  middle. 
Crushed  3^"  from  end  vicinity  of  small  knota. 


7. 640  I  Triple  flexure. 


7. 010     Crushed  in  vicinity  of  i".    Knot  4"  from  end. 

8. 430  I  Crashed  I"  from  middle. 

6, 875  !  Crashed  3^"  from  end,  snd  at  end. 

4, 600  i  Crushed  at  1"  knot  2"  from  end. 
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llTle 
852a 

674 
401 

40s 


60 


512 


18 


1047« 


Tde 


1038a 

10a 

10b 
848a 
836 
836 
722a 
7226 
990 

990 
10660 


18 


20 


20 


...do 


.do . . { 


. . . do  . . 

. . . do  . . 
. . .  do  . . 

...do .. 


.do 


...do 


7 

..  .do .. 

7 

.05 

6 

Even. 

6 

. .  do  . . 

7 

...do .. 

7 

...do  .. 

• .  .do  • . 

Abont 
14 

...do  .. 

...do .. 

UltlmAte  8iren|(th. 


17,700 
15,800 
4,900 
15.800 
17,700 

19,9(M) 


19,500 

20,860 
13,200 

14,300 

19,300 
14,250 
12,480 
18,200 
17,980 
16,950 
11,680 

9,120 

16,500 
15,950 
14.050 
17,300 
15,600 
16.680 
17,650 
10,450 
18,400 
14,320 
15,050 
18,250 
15,950 
20,700 
21,900 
21.400 
14,  C20 

17,600 

19,050 
15,350 

20,700 


18,900 

15,320 

13,500 

11,  700 
11.600 
19.600 
17.600 
18,400 
14.800 
14,300 

14.500 
18,400 


Pounds 

per 

square 

inch. 


Manner  of  failure. 


7, 140    Crnshcd  4"  from  end. 

6, 370     Split  at  end  and  splintered  4"  from  end.    Brittle. 

1, 980  j  Obliqne  split  6"  lon^.    Cross-i^^ned. 

6, 370  '  Triple  flexure.    Dedected  diagonally.    Split  at  end. 

7, 140     Crushed  at  end. 


8, 020  [  Triple  dexnre. 


7, 860     Triple  dexnre. 


8, 410     Crushed  3''  ftx)m  end. 
6,320  ;  Crushed  at }"  knot  at  end. 


5,770 

7.780 
5,750 
5,030 
7.340 
7.250 
6,830 
4,710 


Triple  flexure. 


Triple  flexure.    Middle  bend  1"  eccentric. 

Crushed  Ik"  from  middle  at  ^"  knot 

Crushed  at  end  at  i"  knot. 

Crushed  at  end. 

Crushed  at  2"  from  end. 

Crushed  at  ?g"  knot  2"  from  middle. 

Crushed  1"  from  middle  at  i"  knot 


3, 680  I  Triple  flexure. 


6,650 
6,430 
5,670 
6.980 
6.290 
6.730 
7.120 
7.840 
7.420 
5,770 
6.070 
7.360 
6.430 
8,350 
8,830 
8,630 
5,650 


:    * 


Crushed  4"  from  end  on  one  face. 

Crushed  1"  from  end. 

Crushed  1}"  from  end. 

Crushed  U"  from  middle  and  split  along  ^rain 

Crushed  2\"  from  end. 

Crushe<l  3"  from  end. 

Crushed  1"  and  5"  from  end. 

Crushed  at  end. 

Crushed  at  middle  and  end. 

Crushed  at  middle  vicinity  of  ^"  knot. 

Crushed  at  <'nd. 

Crushetl  l"  from  end. 

Crnshe<l  %"  from  end. 

Crushed  2"  from  middle. 

Triple  flexure.    Middle  bond  1"  eccentric. 

Triple  flexure. 

Crushed  3^"  fiom  end. 


7, 100     Triple  flexure.    Deflected  diagonally. 


Crushed  2''  from  end.    Op^ed  grain. 
Deflected  at  middleand  split  ends. 


7.680 
6,200 


8, 850  I  Triple  flexure 


7,620 

6,180 

5,440 

4,720 
4,680 
7,900 
7, 100 
7,420 
5,970 
5,770 

5,850 
7,420 


Triple  flexure. 

Split  at  knots.    CroHs-grained. 

Triple  flexure. 


Crushed  at  i"  knot  i"  from  end. 

Crushed  and  split  at  middle.    Cross  grained. 

Crushed  1"  from  end. 

Crushed  If  from  middle  on  ouc  face. 

Crushed  4"  from  eud. 

Crushed  \"  from  middle.    Deflected  diagonally. 

Crushed  at  middle  at  k"  knot. 

f. 
Crushed  3"  from  end  at  i"  knot. 
Crushed  at  ^"  knot  at  middle. 


^ 
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s 

a 

• 

1 

r  ino 

■ 

a 

o 

s 

5 

i 


ntimjito  strencth. 


1065tf  I- 
10660  I 

106^  I 

1067  ; 

528a' 


8 
8 
9 

9 


d42e 
943e 
1068 

1068 

10600 
1060« 
1070 
1070 
]96« 
1160 

841 

841 
8420 

842 

40 
4 

2210 
2210 

8U 

844 

0670 
067 
8010 
8010 
1025a 
10256 
717 
717 
8700 

070 

63Sa 


874 
8820 

855a 

0080 

0080 

OU 
Oil 

600a 
600 


11 
11 
12 

14 

24 
24 
20 
20 

6 
6 

8 

8 
Aboat 
8 

8 

8 
8' 

12 

12 
About 

20 

About 
20 

12 
12 
10 

8 

8 

7 
14 
11 

3 


0 
2 

2 
6 

8 

6 
4 


5 
5 

2| 


21 


a  % 

a 
o 


Inch. 
Even. 
.02 
Eren. 
...do  .. 
..  .do .. 
...do.. 
...do .. 
...do.. 
...do .. 
...do .. 


ToUl 
poondft. 


...do .. 

...do .. 
...do .. 
...do .. 
..  .do .. 
...do.. 
...do.. 

...do .. 

...do .. 
..  .do .. 

...do .. 

...do .. 
...do .. 
...do .. 
. . .  do  . . 

...do .. 

...do .. 

..  .do  .. 
..  .do  .. 
...do  .. 
...do  . 

.02 
Even. 
...do  ., 
...do  .. 

.06 

Even. 

■ . .  do  . . 

. ..do  ., 

..do  .. 

..do  ., 

..do  .. 

.02 
Even. 

...do  .. 

...do  .. 
...do  .. 

...do .. 


.do 


16,500 
16,500 
16.650 
17.300 
21,300 
12,500 
15.100 

22,200 
21,800 


Pounds 
per 

square 
inch. 


6,650 
6.650 
6;  710 
6^080 
8,500 
5,040 
6.000 
7.360 
8,050 
8,830 


ICsnner  of  fsilnre. 


23,420 
23,800 
20,300 
22,500 
16,180 
15,700 

15.880 

16^800 
13.380 

14,550 

20,000 
10,450 
24,300 
24,100 

20.000 

22,800 

13,300 
15,880 
18,250 
15,050 
14,000 
16.000 
11.000 
10,800 
11,400 

14,  loo 

15.480 
0,800 
8,830 

10.160 

10.020 

5.020 
7,700 

0,600 

11.400 
8,550 

11.050 


11.500 


Crushed  »t  i"  knot  st  middle. 

Crushed  st  H^'  from  end. 

Crushed  at  ^"  knot  1^'  from  end. 

Crushed  3"  from  end  sad  at  end. 

Crushed  1^"  from  mlddlo. 

Crushed  at  middle.    Opened  grain  }  length  of 

Crushed  at  middle.    Split  akmg  grain. 

Crushed  2"  from  end. 

Do. 

Do. 


22. 250  ,       8, 070     Triple  flexnrew 


0, 440     Crushed  2^"  fh»m  end. 

8.640  Do. 

8, 100    Crushed  at  ^'  knot  1"  fhnn  middlo. 

0, 070     Crushed  at  middle. 

6, 520  I  Crushed  at  middle  at  ^"  knot.    » 

6L  830     Crushed  14"  from  end  at  f  ~ 


6;  440  !  Triple  flexure. 


6,810 


Crushed  If"  from  middle. 


5, 400    Crushed  at  |"  knot  11^'  fhnn  ond. 
5.870 


8.060 
7.840 
8,800 
8.720 

8.430 


8, 


5.360 
6,200 
6,340 
6.070 
6,010 
6,450 
4,440 
4.350 
4.600 

5,600 

6.240 
3,050 
8,000 
4.100 


Triple  flexure. 

Crushed  1^"  fhmi  middle.    Defleotod  diagonally. 
Triple  flexure.    Middle  bend  14"  eccentric 
Crushed  8^'  fh>m  end. 
Crushed  at  middle. 

Crushed  i"  from  end. 


Crushed  }"  trwa  middle.    Deflected. 


Crushed  at  middle. 

Crushed  l^'  finom  middle. 

Crushed  3"  fnmi  end. 

Triple  flexure.    Middle  bend  2''  eooentric 

Crushed  1"  ttcm  middle. 

Crushed  4"  fh>m  end. 

Crushed  4i"  fh>m  end  at  k"  luM>i. 

Crushed  4"  bvm  end  on  one  fSM)e. 

Crushed  I"  from  middle. 


Triple  flexure^ 


Crushed  V  fh>m  middle. 
Crushed  3i"  from  end  at  k"  knot 
Crushed  4"  fhmi  end  at  i"  knot. 
Crushed  I"  fh>m  middle.    Deflected. 


4, 040    Triple  flexure^ 


2,020 
8,100 

8,870 

4.600 
3,450 


Crushed  at  A"  knot,  2"  fh>m  end.    Croes  grained. 
Crushed  at  i"  knot  at  middle. 


Triple  flexure. 


Split  along  grain. 


Crushed  2"  fh>m  end:    Split  alone  grain  between  rings. 
Crushed  at  ^"  knot.  2"  ttom  middle. 


4, 460     Triple  flexure. 


4, 640  I  Triple  flexure. 
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UUimata  atrengtb. 


1 


II,  TOO 

13,800 
li,100 

iMoo 

12,850 
0,MO 
10,300 
IS,  300 
1^880 


13,700 
13. 8W 
10.  IM 


Cranbedf'rroiDinl' 

CmfthwlSl"  trtna  et 

Cnubed  1"  ftutp  middle  at 


ic  f«p.    DefleoUd. 
i^riiBD«a  ki  t"  not  s'-  inan  and. 
CnuhMl  at  middle. 
Ciosbed  u  A"  ^o*  '■"■r  middle. 
Triple  lleiura.    DefleotAd  disganatly  claaiDg  ap  .05"  d 


Middle  bend  Sf'  < 


.    Rvm  middle. 

, middle. 

Cnuhed  t"  from  end. 

Cnubed  U"  (torn  middle. 

Cntnhed  1"  from  middle. 

Triple  eeian. 

Cnubed  et  middle,  and  opened  along  graia. 

Crnehed  if  from  end. 

Cnubed  at  middle. 

Crgehed  at  y'  knot  11"  trvm  mldille. 

Cnubed  1"  hum  middle.     Deflecl«d. 

Cnubed  li"  trom  end, 

Cniahed  l("  from  middle  at  f  Imol. 

Cnubed  l"tK>m  middle.    Defleoted. 

Triple  fleinra.     Middle  bend  1"  eocentiio. 

Crqthed  U"  from  end. 

Cmehed  ai  A"  kool  ]("  fraia  end. 

Cnubed  1"  fiom  end,  Tiolnity  of  A"  knot. 


n°^atm' 


end.    Split  along  gi^n  wbol* 


■iii-    Opened 


i..'..i:o.  Ulddlebt 
il"Mii».  Small  kw 
■>i  If'tVonend.  ani] 
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Table  2.— COMPRESSION  TESTS— Continned. 


8 

J 


§ 

I 


792« 
7M 

796 

874a 

874 

lOWa 

10Mb 

1017« 

1017 

1021a 

850« 

850« 

850* 

850e 

851e 

851 

8S20 

852« 


088a 

6836 
004« 
004« 
lOOOe 
1000 
701a 
707« 
707< 

681a 


601 

llOOe 

UOO 
839 
1102a 

1102 

8270 

827 

734 

7» 

800« 

800 

887 
837 

loss 

1055 

1249a 

1250a 

laesa 


a 

u 

S. 

P 


11- 

20 

24 

80 
80 
22 
20 
20 
20 
16 
6 
5 
16 
15 
16 
18 
12 
13 

22 

30 
80 

30 
30 
30 
30 
30 

8 
10 

9 

12 


6 
5 


20 
20 


6 
6 


20 


20 


11 


20 
About 

40 


I 


1 


Inch, 
Even. 
...do  ., 

. . .  do  . , 

...do  .. 

..  do  .. 

...do  .. 

. .  .do  .. 

. .  do  . . 

...do .. 

...do .. 

. . . do  . . 

. .  .do .. 

...do .. 

,.  .do .. 

...dp  . 

...do  . 
.01 
.01 

Even. 

. . . do  . . 
...do . 

. .  .do .. 

.02 
Even. 
...do .. 
...do .. 
. . . do  . . 
. .  do . 
...do. 

.-.do  -. 


. . do  . . 


.do 

.do 

do 

.do 


...do . 

. . . do  . 
...do . 
...do . 
...do . 
.02 
Even. 

. .  .do  . 


do 

.do 

do 

.do 

do 


.do 


14,500 


Ultimate  ttrengtb. 

• 

Pounds 

ToUl 

per 

poonds. 

•quare 

inch. 

7.100 

2,860 

10,020 

4,040 

11,250 

4,540 

13.160 

*  5.800 

14.400 

5,810 

9,750 

3,930 

12,800 

5,160 

15,200 

6,180 

18,300 

7,380 

14,100 

5,600 

9,700 

3,910 

9.050 

3,650 

8.950 

3,610 

8,280 

3,340 

8.850 

3,570 

10,100 

4,070 

9.200 

3,710 

9,050 

3,650 

13,000 

6,240 

15,500 

6,250 

18,100 

7.300 

17,150 

6,920 

17,000 

6.850 

16,400 

6.610 

15,360 

6.190 

15,910 

6,420 

15,950 

6.430 

16,450 

6,630 

16,900 

6,810 

12,550 

5,060 

16,200 

6,530 

11,580 

4,670 

10.300 

4,150 

10.950 

8.040 

15,000 

6.050 

21,300 

8,590 

15,700 

6,830 

16,400 

6,610 

17,450 

7,040 

15,980 

6,440 

12,600 

6.080 

15,500 

6,250 

11,300 

4,560 

10,900 

4,400 

12,900 

5,200 

15,600 

6,290 

18,200 

7,340 

12,960 

6,230 

Manner  of  failure. 


Crushed  1''  fhnn  end. 
Crushed  \\  firom  end. 


Sides  swelled. 


grain. 


Triple  flexure. 


Crashed  3^"  fhnn  end. 

Triple  flexure. 

Split  at  knot  at  middle. 

Crushed  2"  trwa  end.    Split  aUmg  xrain. 

Crushed  at  worm  hole.  2^'  £rom  end.    Split  along 

Crushed  \V'  from  midole.    Sudden  fracture. 

Crushed  3|"  flrom  end. 

Crushed  1"  from  end. 

Crushed  1"  from  end. 

Crushed  3"  ftom  end  at  ^'  knot 

Crushed  at  middle,  vicinity  of  \"  knots. 

Crushed  at  end.    Opened  grain. 

Crushed  at  i"  knot,  2"  from  end.    Opened  between  rings. 

Crushed  1^"  fh>m  end. 

Crushed  1''  and  5"  fr^m  end. 

m. 

Triple  flexure. 

Crushed  1|"  from  end. 

Crushed  84"  from  end.     Opposite  marks  made  by  «id 

bearing  transverse  test. 
Triple  flexure.    Middle  bend  \\'  eccentric. 
Crushed  1"  from  end. 
Crushed  at  \"  knot  \^'  from  middle. 
Crushed  1"  and  4"  from  end. 
Crushed  2"  from  end. 

Crushed  I"  and  2"  from  end.    Split  along  grain. 
Crushed  at  end  and  4"  from  end. 
Crushed  2"  from  <»Tid. 


Triple  flexure? 


Triple  flexure. 


Crushed  at  middle.    End  shattered.    Split  along  grain. 

Fractored  suddenly. 
SpUtalonggrain.    Flew  into  4  pieces.  Fractured  suddenly. 
Snattered  stick  5"  from  end  uid  at  end. 
Split  obliquely.    Croas-gralned  and  knots. 


Triple  flexure. 


Crushed  \"  from  end  and  split  along  grain. 
Triple  flexure.    Middle  bend  1^"  eccentric. 
Crushed  1"  and  5"  from  end. 
Crushed  at  \"  knot  V  from  end. 
Opened  gram  at  i"  knot  near  middle. 
Crushed  at  f^'  knot.  \"  from  end. 

Triple  flexure,     y^^ 


Triple  flexure. 


Crushed  vicinity  of  ^'  knot  at  noddle. 
Crushed  at  middle.    Deflected. 
Crushed  at  knot  at  middle. 
Crushed  at  knot  near  end. 


5, 650     Triple  flexure.    Opened  grain. 
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a 


535tf 

63^ 

542« 

M2 

741« 

741 

«57< 

WJe 

«736 

0736 

710 

ni6 

711 

712a 

7126 

nu 

71V 

714 

715a 

9786 

978 
9Z§ 
620 

277« 


277 

651a 
651 
U 
1 
222a 
777« 
777 
788 
788 
789 
789 
797 
1044« 
1044« 
975 
9870 

987 

638a 
668a 

7306 
8190 
819 
913a 

992a 


992 

661 
661 
666 

656 

3970 
882a 
915a 


o 

B 

s. 

0 


30 

30 

20 

20 

4 

6 

18 

18 

18 

18 

30 

16 

16 

6 

6 

24 

24 

20 

8 

8 

11 


15 


14 

16 
22 


8 
15 
15 
26 
26 
16 
22 
11 
8 
5 
18 
16 

22 

20 
10 
13 
22 
16 
14 

16 


28 

26 
18 
16 

22 

24 
'22" 


is 
1 

o 


Inch. 
Bren. 
. . .  do  . 
.  ..do . 
...do . 
...do . 
.  ..do  . 
...do  . 
. ..do . 
...do . 
...do . 
...do . 
...do. 
...do . 
...do . 
...do . 

..do. 
...do . 
...do . 
...do . 
. ..do . 
. ..do . 
...do . 
...do. 

...do. 


...do . 

— do .. 
— do . 
.02 
Even. 
..  do.. 
...do .. 
. ..do .. 
. . . do  . . 
...do  .. 
...do .. 
— do :. 
...do .. 
. . . do  . . 
.  ..do . 
...do .. 
. ..do .. 

...do .. 

...do .. 
. . . do  . . 
. . .do  . 
...do  .. 
...do  .. 
...do  .. 

.02 


Even. 

...do  .. 
..  .do  .. 

.10 

.02 

Even. 
..  do.! 
...do  .. 


Xntimate  Btrengtb. 


Total 
pounds. 


15,500 
17,700 
14,900 
14,900 
13,950 
12,560 
13,980 
13,400 
15.250 
16^300 
15,700 
14,380 
17.590 
11,700 
11,600 
15,700 
13,100 
16.200 
13,900 
14,700 
19.400 
16.000 
16.200 

17,280 


15,450 

12,300 
12,500 
11,000 
11,550 
13,700 
9.760 
9,300 
13,600 
13,000 
12,800 
10,350 
12,880 
12,200 
10,950 
13,500 
10,900 

10,080 

14,206 
11.200 
10,200 
13,500 
13,500 
9,960 

10,450 


12.900 

17.700 
16,800 
11,600 

12,300 

12,300 

8,000 

10,450 


Pounds 

per 

•qnu-e 

inch. 


6,250 
7,140 
6,010 
6.010 
5,625 
5,060 
5.640 
5,400 
6,150 
6,570 
6,330 
5.800 
7,000 
4,720 
4,680 
6,380 
5,280 
6,580 
5,600 
5.830 
7,820 
6,450 
6,530 


Manner  of  failnre. 


Crashed  2"  from  end. 
Crashed  2^'  ttom  end. 
Crashed  1''  fh>m  end. 
Crashed  1^'  from  middle. 
Crashed  2"  from  end. 
Crashed  at  end. 
Crashed  at  middle. 

Da 
Crashed  1"  from  middle. 
Crashed  at  middle. 
Crashed  3''  from  end. 
Crashed  at  middle.    Flew  into  fra^^ents. 
Crashed  2i"  from  end.    Two  pieces  flew  off. 
Crashed  if'  from  middle. 
Crasheil  2"  from  end. 
Crashed  li"  from  middle. 
Cmshed  I"  frt>m  middle,  vicinity  of  -ft"  knot. 
Crashed  at  middle  and  1^"  from  end.    Openedp'ain. 
Crashed  4"  frt>m  end.   Split  ftt>m  end  to  end 
Failed  at  i"  knot  at  middle. 
Crushed  near  middle  at  ^"  knot 
Crashed  at  1"  knot  2"  tthm  middle.    Opened  grain. 
Cmshed  I"  from  end. 


Grndu  curly. 


•  ^- 


6, 970  t  Triple  flexure. 


6,230 

4.960 
5.040 
4.800 
4,660 
5,520 
3.940 
3.750 
5.480 
5,600 
5,160 
4,170 
5.100 
4.920 
4,420 
5.440 
4,400 

4.430 

5.730 
4.520 
4.110 
5,440 
5.440 
4,020 

4,210 


5,200 

7,140 
6.770 
4.680 


Triple  flexure. 


Cmshed  2|"  from  middle  at  i\'  knot. 

Triple  flexure. 

Crashed  2"  from  middle. 

Cmshed  2|"  from  end. 

Crushed' 3"  from  end. 

Crushed  at  i"  knot  Ik"  from  middle. 

Crushed  at  |"  knot  2"  from  end. 

Crushed  2"  a^d  4^"  from  end. 

Crushed  i"  from  end. 

Crushed  k"  from  end. 

Crushed  at  end. 

Cmshed  24"  from  middle. 

Cmshed  If''  from  middle. 

Crashed  3|"  from  end. 

Crushed  3"  from  end. 

Crushed  J"  from  end. 


Triple  flexure. 


Crushed  three  places  near  ends. 
Crashed  li"  from  end. 
Triple  flexure. 
Crushed  3"  from  end. 
Crushed  1"  from  middle. 
Cmshed  at  §"  knot  3"  from  end. 


Triple  flexure. 


Triple  flexure. 


Crushed  14"  and  34"  tiom  end.    Opened  grain. 
Cmshed  if'  from  end,  split  obliquely  along  grain. 
Crushed  2f '  from  end  at  |"  knot 


4. 960     Triple  flexure. 


4. 960  I  Cmshed  at  end  at  y>a"  knot. 
3,  590  I  Si)lit  obliquely  along  grain. 
4. 210  ,  Failed  at  i"  knots  at  middle. 
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M 


n 

o 

t 


esia 

6315 
821 
821 
914a 
815a 
3156 
785« 
785 
1074 
1075 
10766 
1076 
006 

OQ4I 
WO 

11544 
1154# 
1156e 
1155« 
1156* 
11560 
610a 
626a 

680a 


6305 

632a 
636a 

680a 

718a 
7185 
7315 

007a 

010a 

638a 

6835 

667a 

667 

664« 

664 

007 

007 

2030 

2030 

563a 

625a 

6255 

6445 

644 

U57 

1167 
676a 
676 
576a 
5765 


a 

& 

d 


22 

22 

15 

15 

16 

15 

12 

22 

22 

10 

10 

8 

8 

4 

5 

14 
14 
0 
0 
10 
10 
26 
22 


30 
16 

16 

14 
22 
10 

14 

11 

20 

22 

Aboni 

30 

80 


I 


a  bc 
o  d 
53-3 

a 
o 


intimate  strength. 


« 

6 

8 

8 

8 
18 
20 
20 

8 

10 

15 
15 

i* 

4 

4 


Inch. 
Even. 
. . .  do  . . 
...do  ., 
...do  .. 
...do  .. 
...do  .. 
. . .  do  . . 
...do  .. 
. . .  do  . . 
...do  .. 
. .  .do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 

.01 
Even. 
, ..do  .. 
...do  .. 
. .  .do  .. 
..do  .. 
...do  .. 
...do .. 

.04 


.07 

Even. 
..  do  .. 

...do  .. 

...do  .. 
..  .do  .. 
...do  .. 

.05 

.10 

Even. 

...do  .. 

..  do  .. 
..  .do  .. 
...do  .. 


> .  .do  . . 

...do  .. 

...do  .. 

...do  .. 

...do  .. 

...do  .. 

. .  .do  .. 
.02 
.05 

Even. 

...do .. 
...do  .. 
...do  ., 
...do  .. 
...do  .. 
...do  . 


Total 
pounds. 


10.500 
13,300 
12.100 
11,300 
11,050 
17,100 
18,300 
18,000 
15,800 
14,600 
13,100 
15,180 
16,200 
0,700 
10,750 
16.500 
16,200 
41,750 
14,000 
11,200 
10,000 
17.450 
16,600 

8,000 


8,800 

18.200 
13,100 

17,100 

14,250 
14,280 
16,200 

8,580 

0,200 

14,500 

12,000 

14,000 
17,500 
12,700 

11,100 

17,200 
21,000 
10,200 
8,000 
18,700 
12,450 
18,480 
12,150 

U,600 

10,600 
15,300 
15,050 
14,400 
8,250 
10,800 


Poanda 

per 

sqnare 

inch. 


4,280 
5,630 
4,880 
4,560 
4.460 
6,fKX> 
7,380 
7,260 
6,370 
5.080 
^280 
6,120 
6,630 
8,910 
4.830 
6,650 
6^530 
4.740 
5,650 
4,520 
4.400 
7.040 
6^600 

3,230 


8,350 

7,840 
5,280 

6,000 

6,750 
5,760 
6,530 

3,460 

3,710 

5,850 

4,840 

6,010 
7,060 
5,120 

4,480 

6,040 
8,880 
4,110 
3,500 
5,520 
5,020 
5.440 
4.000 

4.680 

4,270 
6^170 
6,070 
5,810 
8,330 
4.150 


Manner  of  failure. 


Crashed  at  i"  knot  3"  ftom  end. 
Crashed,  at  throe  ^"  knots  at  middle. 
Crushed  1^"  from  end.    Cross-grained. 
Crushed  at  end. 

Crashed  at  middle  and  at  ^"  knot  1"  from  middle. 
Crashed  2"  &om  end. 
Crushed  2^"  from  end. 
Crashed  at  end. 

Crushed  at  i"  knot  1"  from  end. 
Crushed  1"  and  4i"  fh>m  end. 
Crashed  1''  and  8"  from  end. 
Crushed  at  i"  knot  at  middle. 
Crushed  2f'  htna  end. 
Crushed  1"  and  4"  from  end. 
Triple  flexure.    Middle  bend  2"  eccentric. 
Crushed  1"  ftt>m  end. 
Crushed  at  end. 
Shattered  at  end. ' 
•Crushed  2"  ftt>m  end. 
Crushed  at  1"  knot  at  end. 
Crushed  at  1"  knot  at  end. 
Crushed  2"  lh>m  end. 
Crushed  8"  fhim  end. 


Triple  flexure. 


Triple  flexure. 


Contains  knots. 


'Contains  knots. 


Triple  flexure.    Free  ftx>m  knots. 

Crushed  2"  fh>m  end,  at  mark  made  by  end  bearing  tni 

verse  test. 
Crashed  2"  frrom  end,  at  mark  made  by  end  bearing  tru 

verse  test 
Crashed  at  end. 

Crushed  2"  fr*om  end ;  ^"  knot  at  end. 
Crushed  at  middle. 

Triple  flexure.     ((@))''|  ^^^'^     Knots  near  middle. 


Triple  flexure. 


Middle  bend  U'eooentari 


iiiiiitifn 

Crushed  at  middle  at  i"  knot. 

Oblioue  split  V  long,  separating  stick. 

Crasned  2'*  from  end. 

Shattered  end.    Crushed  i"  from  end. 


Triple  flexure. 


Crushed  i"  frtnn  end. 
Crushed  2"  frt>m  end. 
Crashed  l^'  from  end. 
Crashed  at  |"  knot }"  from  end. 
Crashed  at  3^"  ftt>m  end. 
Crushed  at  i"  knot  4"  ftt>m  end. 
Crushed  at  A"  knot  at  middle. 
Failed  at  i"  knot  at  middle. 


Triple  flexure. 


»xure.      @))))    ^Mid 

Crashed  al  f"'  knotlt^^from  middle. 

Crushed  3"  frt>m  end. 

Crashed  IV  from  end  at  A"  knot. 

Crashed  2"  to  3"  from  end. 

Crashed  at  knots  at  middle  and  near  end. 

Crashed  A"  from  end. 


Middle  bend  I"  ecoentri 


\ 
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Table  2.— COMPRESSION  TESTS— Continued. 


I 


CI 


82« 
82 

255 


S55 

388e 

388 
388 
388 
13a 

136 

lOM* 

1046e 


83« 


83« 


cn 

1180e 
IIMM 

ivru 


279a 


279 

821« 

821 

6715 

e71« 

2786 

278 

319 

142a 

1426 
644 

544 


764« 
764e 

30ia 


li 


30 

Aboat 

30 

3 

? 

8 


8 


5 

12 

10 

10 
9 


4* 

Aboat 
5 
6 
6 
7 
8 
5 


5 
2 


3i 
14 


...do.. 

...do  . . 

...do .. 

...do  .. 
...do  .. 
...do  .. 
...do  .. 

. .  .do .. 

...do  .. 

...do .. 

.04 

.02 

Stol 

...do  .. 

. .  .do  . . 
...do .. 
...do  .. 


12 


.02 


Etoo. 
..  .do .. 
...do.. 
..  .do .. 
...do ., 
...do .. 

.01 
Even. 

...do.. 

...do  .. 
...do .. 

...do .. 


...do 
...do 

. .  do 


TJltinute  strength. 


i  Pounds 
Total  per 

poonos.  I    nquare 
inch. 


Manner  of  foilare. 


20,180  i 
20,290  , 

i 

9,800 ; 


10,750 

18,000 

16,300 
11,900 
12,750 
13,500 

15,000 

10,000 

10,450 

17,500 

18,120 

14,500 

11,200 

12,850 
12,100 
13,300 

12,300 
12,000 


13,980 
11,800 
13,200 
19,100 
16,800 
17,000 
10,500 
22,350 

12,050 

11,900 
6,900 

0.400 


11,800 
11,850 

10,900 


8, 140  t  Cmsbed  3"  from  end. 


8,170 
3,950 

4,330 

7,500 

6,570 
4,800 
5,140 
5,440 

6,290 

4,270 

4,210 

7,060 

7,310 

5^850 

4,520 

5,180 
4,880 
5.360 

4,960 
5,080 


5,640 
4,760 
5.320 
7,700 
6,770 
7,100 
4,230 
9,010 

4,860 

4,800 
2,780 

2,580 


4.760 
4,780 

4,400 


Crashed  2^'  from  end. 


Triple  flexure 


Triple  flexure. 
Crushed  1|''  ttom  end. 

Crushed  Z"  fhnn  end. 
Crushed  at  middle  vicinity  of  \"  knot 
Crushed  at  middle  Tioinitj  of  knot. 
Crushed  A"  ttom  end. 


Triple  flexure. 


Crushed  21^'  ftt>m  end. 


Triple  flexure. 


Triple  flexure. 


Triple  flexure. 

Crushed  vicinity  of  i"  kndt  2"  ftom  end. 


Triple  flexure. 


>  Contains  7  knots  |"  to  i". 


Crushed  at  end  at  ^"  knot^ 
Crushed  at  \"  knot  Z"  fh>m-end. 
Crushed  at  middle  on  one  fsoe. 


Triple  flexure. 


Triple  flexure. 


^ 


^ 

^ 


Knots  at  middle. 


Crushed  at  knots  at  middle. 

Crushed  3^"  from  end.    Split  at  end. 

Triple  flexure. 

Crushed  4^"  from  end  at  \"  knot. 

(Crushed  4"  from  end. 

Crushed  at  A"  knots,  1"  fh>m  middle. 

Crushed  4"  from  end. 

Crushed  at  \"  knot  1"  f^om  middle. 

Triple  flexure. 


Crushed  2"  ttom  end. 

Crushed  8"  from  end,  at  i"  knot. 


Triple  flexure. 


Triple  flexure. 

Crushed  li"  f^m  middle,  vicinity  of  knot. 

Opened  grain. 


Triple  flexore. 
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Table  2.— COMPRESSIOX  TESTS-^oatiniMd. 


3 


i     ? 


•§ 

0 


i 


UttfaBAte  atrcBCth. 


780 
8796 
979 
§16 
81« 

ase 

860 

943 

343 

802 

802 

367 

897 

368« 

856e 

8500 

350 

seoe 

3d0« 

sei 
sei 

884« 
384« 

386 
386 
300« 
890« 

84 
366 
366 
403 
403 
2310 
231« 
373a 
7766 
776 
7946 
704 
880a 
880 
618« 
613 
630e 
6200 
7730 
7730 
784 
784 
781 
701 

2920 

2020  I 
675a  I 
8220  ' 
2e9ia 
370ia! 
270ta 

070  I 


970 


14 
9 
16 
18 
22 


18 

18 
22 
Aboat 
80 
80 
80 
18 
18 
18 
20 
12 
15 
16 
15 
22 
22 
28 
28 

4 

4 
13 
14 
24 
24 
16 
16 


22 
22 
16 
16 
13 
16 
16 
20 
20 
11 
13 
16 
16 
16 
16 
22 
22 
16 
16 

16 

16 
24 
18 
8 
10 
10 

10 


18 


S  ToUl 


MftBnerof  f^liire. 


.02    i 
Bren. 
...do... 
...do..! 
...do.. I 

.02    j 


Breo. 

...do  .. 
...do .. 

...do .. 
.01 

Bren. 
...do .. 
...do .. 
...do .. 
...do .. 
. .  .do  . . 
...do .. 
...do .. 
...do .. 
...do .. 
...do .. 
. .  .do  . . 
. . . do  . . 
...do.. 
...do .. 
..  .do .. 
...do .. 
. . .  do  . . 
..  .do .. 
...do .. 
...do .. 
...do  .. 
...do .. 
...do .. 
— do  ., 
.03 

Even. 
..  .do  .. 
...do  .. 
...do .. 
...do .. 
. .  .do  .. 
.03 
.01 

Even. 
...do  .. 
. .  do  . . 
. . . do  . . 
. . . do  . . 
. . . do  . , 
. . . do  . . 
. . . do  . . 

. . . do  . . 

..  .do  .. 
...do  .. 
...do .. 
...do .. 
...do .. 
. . . do  . . 

. . .  do  . . 


11,450 
11,200 
17,100 
16.020 
18.050 
M,200 
18.500 


■qnare 
inch. 


4,620 
4,520 
6,900 
6,060 
7.280 
9.760 
7,460 


29.560 
24,700 


22. 
17. 
18, 
28. 
22. 
23, 
26. 
24. 
26. 
24. 
24. 
23, 
24. 
21. 
21. 
1», 
1». 
22. 

21. 
18. 
18. 
28, 
29, 

18. 
24. 

18, 
14, 
13, 
13. 
13, 
12, 
14. 
13. 
14, 
11. 
10. 

11, 
12. 
12. 
9, 
13, 

13. 
12, 
13. 


400 
800 
000 
100 
150 
300 
100 
100 
300 
400 
100 
500 
100 
560 
900 
100 
860 
500 
930 
980 
040 
200 
950 
860 
550 
100 
700 
760 
900 
900 
900 
050 
800 
250 
280 
300 
750 
000 
600 
960 
200 
180 
500 
800 


.02 


8,900 

8,560 
11,600 
8,600 
8.920 
8,360 
10,020 

14,480 


13,550 


10.000         7,060     Triple  flexure 


CnMhed  at  end  at  I" 

Crashed  »t  i"  knot,  3"  from  end. 

Cnuhed  and  opened  between  rings  nt  end. 

Cmshed  st  i",  knot  st  middle. 

Crashed  3i"  from  end. 

Crashed  ^'  to  2"  from  end. 

Split  obliqaelj.    Stick  flew  from  mscbine  in  tvo  piee 


^  290  :  Crashed  k"  from  end. 
0. 960     Crashed  f '  from  end. 


9,030 
6.960 
7.260 
9.310 
8.930 
9,400 

10,520 
9.720 

10,600 
9.840 
9,720 
9.480 
9,720 
8,690 
8,830 
7.700 
4.010 
9,070 
8.850 
8.060 
7,680 

11,  370 

12.080 
7.600 
9,900 
7,300 
5,930 
5,550 
5,600 
5,600 
5.200 
5,660 
5,560 
5,750 
4,550 
4,150 
4,740 
4,840 
5,080 
4,020 
5,320 
5,310 
5.040 
5,560 

3,500 

3,450 

4,680 
3.470 
3,600 
3,370 
4.040 


Crashed  at  middle. 

Crashed  near  middle. 

Crashed  V  from  end. 

Crashed  l^"'  from  end.    (Photograph.) 

Crashed  l{"  from  middle. 

Crashed  at  end. 

Triple  flexare. 

Crashed  at  middle. 

Crushed  and  splintered  at  end. 

Crashed  1^'  from  end. 

Crashed  2\"  from  middle. 

Crashed  1^"  from  end. 

Crashed  3"  from  end. 

Crashed  and  shattered  3"  from  end. 

Crushed  2"  from  end. 

Crushed  \\"  from  end. 

Crushed  ^'  from  end. 

Crushed  at  middle,  and  1"  from  middle. 

Crushed  2"  from  end. 

Crushed  2"  from  end.  and  at  end. 

Triple  flexare. 

Crushed  2|"  to  4"  from  end.    (Photograph.) 

Crushed  3"  from  end. 

Split  obliquely  along  grain.    Season  oraoks. 

Crushed  1"  from  midole. 

Crushed  at  i"  knot  3"  from  end. 

Crushed  at  \"  knots  at  middle  and  end. 

Crushed  3^"  from  end. 

Crushed  at  middle  at  \"  knot. 

Crushed  at  ^'  knot,  2"  from  middle. 

Triple  flexure.    Middle  bend  1"  eccentric. 

Crushed  I"  from  end. 

Crushed  at  middle  on  one  face. 

Crushed  \"  from  middle. 

Crushed  at  \"  knot  at  middle.    (Photograph.) 

Crushed  at  t%"  knot  2"  from  end. 

Crushed  2"  from  middle. 

Crn8he<l  at  k"  l^not  2"  from  end. 

Crushed  at  |"  knot  \"  from  middle. 

Crushed  at  |"  knot  4"  from  end. 

Crushed  1}"  ftom  middle. 

Crushed  2"  from  end. 

Crushed  3"  from  end. 

Crushed  2|"  from  end. 


Triple  flexure. 


Crushed  at  |"  knot  34"  from  end. 
Triple  flexure. 

Crushed  4"  frovoi  end.    Cross-grained. 
Crushed  4"  from  end  at  §"  knot. 
Crushed  at  g"  knot  'A"  from  end. 
Crushed  14"  from  end,  and  st  middle  at  |' 


knots. 


5,840  I  Triple^cxurc. 


5. 400     Triple  Hexure. 
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.a 
a 

u 


I 


I    1 


8 
8 

14 
0 
8 

11 

8 


a       20 
i       20 

t  '     26 

t 

26 
0 


8 

12 
20 
20 
20 
About 
50 
50 
12 
22 
24 
20 
20 

6 

7 

16 
28 
30 
30 
18 
16 


24 
24 

3 

7 
8 

35 
6 
6 
20 
22 
10 
20 
13 
13 


20 
8 
6 

18 


Ultimate  strength. 


aa 

a 
o 

O 


Inch. 
Even. 
. .  .do  .. 
...do .. 
...do  .. 
. . .  do  . . 
, ..do  .. 

...do  . 


...do  ., 

...do  .. 

...do  .. 

.01 
Even 

...do  .. 

. .  .do  . . 

.01 

Even  . 

. .  .do  . . 

...  do  . . 

...do  .. 

.02 

Even  . 

...  do  . . 

;. ..do  .. 

I ...  do  . . 

I . .  .do  . . 

' .  • .  do  . . 

...do  .. 

i...do  .. 

I... do  .. 

1.  ..do  .. 

. ..do  .. 

i.  ..do  .. 


.do 

.do 
■do 


...do 

...do 
...do 


.do  .. 
.do  .. 
do., 
.do  .. 
.do  . . 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.02 


12.600 
12,800 
14,300 
12,400 
11,500 
11.060 

9,060 


13,200 

12.580 

16,980 

17,400 
12,100 


Pounds 

per 

square 

inch. 


11,100  ; 
11,150 
12,900 
13,890  I 

16.320 

18,400  I 

10,250  ; 

18,940  ^ 

13,450 

15,050 

12. 160  I 

11.300 

14.300 

14.220 

20,250 

16.800 

20,800 

13.980 

12.800 

14,580 

20,700 
20,100 

12,100 
23,300 
19,200 

20.550 
22,000 
24,300 
16,100 
15,900 
15,980 
19,700 
17,700 
17,200 
13,900 
15,200 
17,160 
15,950 
18,960 


5,080 
4.960 
5,770 
5,000 
4.640 
4,460 

4,020 


Manner  of  failure. 


Crushed  2k"  from  end. 
Crushed  3''  from  end. 
Crushed  at  middle. 
Crushed  3"  from  end. 

Do. 
Crushed  &"  and  4"  fh>m  end. 


Triple  flexure. 


5,320     Triple  flexure. 


5.070 


Crushed  2"  ttom  end. 


6, 860  I  Triple  flexure. 


7,020 
4,880 


Crushed  2f'  from  middle. 
Crushed  1}"  from  middle. 


12, 650         5, 100     Triple  flexure. 


4.480 
4,500 
5,200 
5,600 

6,580 
7,420 
4.130 
5,620 
5,420 
6.070 
4.900 
4.560 
5,770 
5,730 
8.170 
6.770 
8.390 
5,640 
5,160 

5,880 

8,350 
8,100 

4,880 

9,400 
7,740 

8,290 
8,870 
9,800 
6.490 
6.410 
6,440 
7.940 
7,140 
6,940 
5,600 
6,130 
6.920 
6,430 
7,660 


Middle  bend  2"  ecoen- 
trio. 


Crushed  and  shattered  end  yioinity  of  knota. 
Crushed  at  middle  at  |"  knot 

Crushed  S"  from  end.    Opened  grain  ttom  end  to  end. 
Triple  flexure. 

Crushed  at  k"  knot  2^"  ttom  end. 

Crushed  ^"  to  1"  fVom  end. 

Crashed  at  V'  knot  at  middle. 

Crashed  }"  nom  middle. 

Crashed  li"  from  middle. 

Crushed  3''  fh>m  end. 

Triple  flexure. 

Crushed  2"  from  middle.    Oblique  grain. 

Crushed  3"  from  end. 

Crushed  at  A^  knot  near  middle. 

Crushed  9"  from  end. 

Crushed  at  4"  knot  If"  ftom  end. 

Crushed  2"  from  middle. 

Crushed  at  k"  knot  at  middle. 

Triple  flexure.    Middle  bend  at  k"  knot,  U"  eccentric. 


Triple  flexure. 


Crushed  at  end,  and  i"  from  end. 
Crushed  2"  ttom  middle. 

\  I  I  \i 

Triple  flexure. 

Crashed  2f'  ttom  end. 
Triple  flexuM. 


Crushed  d^'  from  end. 

Crushed  l|"  from  end. 

Crushed  1"  ttom  end  at  i"  knot. 

Crushed  3"  ttom  end. 

Crushed  3"  ttom  middle. 

Crushed  2f'  ttom  end.    Shattered. 

Triple  flexure.    Middle  bend  1|''  from  middle. 

Crushed  }"  from  end. 

Crushed  at  end. 

Crashed  at  |"  knot  at  middle. 

Crushed  at  I"  knots  H"  from  middle. 

Crushed  1|"  from  end. 

Crushed  at  middle. 

Crashed  2"  from  end  at  mark  made  by  transverse  test. 
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Table  2.— COMPRESSION  TESTS— Continued. 


i 

a 

o 

I 

g 

I 


9745 

989 
1008a 
10086 
1016e 

m6« 

1018 
1018 
1020a 

10206 

1011a 
10116 
1022a 
10226 

986a 

6426 

642 

fOSe 

623« 

877 

449ia 

449i6 

449za 

449i6 

820 

820 
1010a 
10106 

529a 

629 
639a 


6396 

738a 
7336 

10040 

1004 
965a 
965 
6470 
647 
226i0 
226|/ 
2263 
226s 
774 
774 

781 

781 

7860 

786 

795 

795 

840 

840 


O 

a 

u 
c 

& 


18 


H 

10 
30 
30 
11 
12 
24 

24 

10 

8 

10 

11 

20 

16 
8 
13 
13 
10 


Abont 
40 
40 

7 

5 

7 


12 
12 
12 
20 

8 

8 

8 
11 
20 
20 

7 
12 
20 
20 

Aboat 
24 

24 
24 
16 
15 
14 

8 

8 


Ultimate  stren^h. 


Inch. 

Even  . 
...do  .. 
...do.. 
...do  .. 
. . .  do  . . 
...do  .. 
...do  .. 
...do  .. 
...do  .. 

...do  .. 

...do  .. 
...do  .. 
...do  .. 
...do  .. 

...do  .. 

...do  .. 
. . .  do  . . 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
.01 

Even  . 
...do  .. 
...do  .. 
...do  .. 
.02 

Even  . 
...do  .. 


...do  ., 

...do  .. 
. ..do  .. 
...do  .. 
...do  .. 
.01 

Even  . 

. .  do  . . 
...do  ., 
. ..do  .. 
. . . do  . . 

do  . . 

...do  ., 
...do  . 
. .  .do  .. 

...do  .. 

...do  .. 
...do.. 
...do  .. 
...do.. 
. . .  do  . . 

...do.. 

...do .. 


Total 
ponnds. 


19,900 
16,050 
17,' 100 
19,800 
19,800 
21,600 
22,050 
21,300 
17,400 

16,900 

19,400 
15,000 
18,500 
18,400 

16,700 

17,500 
15,150 
12,950 
11,550 
12,900 
8,500 
9,700 
12,480 
10,700 

11,900 
10,600 
13,300 
14,280 
9,500 

10,950 
12,500 


14,000 

19,000 
16. 550 
15,700 
17,280 
15,tf50 
16,040 
16,000 
14,700 
26,  5(10 
22.900 
15, 100 
18,000 
17, 400 
20,050 

17,960 

17,950 
16,900 
20,700 
20.900 
18,600 

15,860 

16,600 


Pounds 

per 
gqaare 
inch. 


9,020 
6,830 
6,900 
7,980 
7,980 
8,710 
8,890 
8,590 
7,020 

6,810 

7,820 
6,050 
7,460 
7,420 

6,780 

7.060 
6,110 
5,220 
4.660 
5,200 
3,430 
8,910 
5,030 
4,310 

4,800 
4,270 
5,360 
5,760 
3,830 

4,420 
5,040 


5,650 

7,660 
6,670 
6,330 
6.970 
6,430 
6,470 
6,4.50 
5.930 
10,700 
9,230 
6,090 
7,260 
7,020 
8,080 

7,240 

7.240 
6,810 
8,850 
8,430 
7,500 

6,190 

6,690 


Manner  of  failure. 


Cmshed  2"  from  end  at  mark  made  by  transvene  ten. 

Cnisbed  at  eroups  of  knota  1"  from  middle. 

Croabed  and  shattered  end. 

Cmshed  U"  from  middle. 

Crushed  3^"  ftt>m  end. 

Crushed  l|"  from  middle. 

Crushed  2"  frt>m  end. 

Crushed  24"  from  end. 

Crushed  2i"  from  end. 


Triple  flexure. 


Crushed  at }"  knot  at  middle. 
Crushed  at  i"  knot  Z"  from  end. 
Crushed  2"  from  middle. 
Cmahed  2"  from  end. 


Triple  flexure. 


Cmshed  4"  from  end.    Opened  grain. 

Split  obliquel  V.    Pieces  new  finnn  machine. 

Crashed  at  i'' knot  2^'  from  end. 

Crashed  at  |"  knot  I"  from  middle. 

Crashed  1"  from  middle. 

Crashed  at  f "  knot  at  middle.    Split  aloniE  grain. 

Crushed  at  I",  knot  iV'  firom  middle.    Split  along  gnia 

Crashed  1^"  from  end. 

Crushed  at  middle  at  t^"  knot. 

Crashed  at  middle. 

Cmshed  and  shattered  end. 

Cmshed  1"  from  middle. 

Crushed  }"  from  middle. 

Crushed  2"  from  end  at  end   bearing  transverse 

Split  along  rings. 
Cmshed  at  §"  knots  1"  from  middle. 


te 


Triple  flexure. 


Triple  flexure 


Opened  grain. 


Crushed  at  middle. 

Crushed  IJ"  from  end. 

Cmshed  at  middle. 

Crushed  1"  from  middle. 

Cnishe<l  2"  from  end. 

Crushed  1"  from  middle. 

Crushed  2"  froni  end. 

Triple  flexure.    Middle  bend  I"  eccentric. 

Crushed  1"  from  middle. 

Triple  flexure.    Middle  bend  1"  eccentric. 

Crashed  at  i"  knot  at  middle.    Split  from  end  to  eod. 

Crushed  at  middle.    Split  along  grain. 

Cmshed  at  J"  knot  2"  from  end.    Opened  between  Ml 

Crushed  2^"  from  middle  at  -^g  knot. 


Triple  flexure. 


Cmshed  1"  ftt>m  middle. 

Crushed  2"  frt>m  middle. 

Crashed  1"  from  middle.    (Photograph.) 

Crashed  2k"  from  middle. 

Crashed  at  middle. 


Triple  flexure. 


Intersecting  "Coope 
lines. 


Cmshed  4"  from  end  on  one  (ace. 
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Ultimate  strength. 


Poands 

Total 

per 

pounds. 

square 

inch. 

20,650 

8,330 

ae.150 

8,030 

27,850 

11,230 

25,680 

10,350 

25,980 

10,480 

23,500 

9,480 

3,220 

1,300 

12,800 

5.160 

Manner  of  failure. 


Triple  flexnre. 


Crushed  2^"  from  end. 

Crushed  at  ^'  knot }"  from  end.    Opened  between  rings. 

Crushed  at }"  knot  2"  fh)m  end. 

Crashed  1"  hoax  middle. 

Crushed  Z%"  from  end.    Opened  grain. 

Split  obliquely.    Fracture  9"  long. 

Split  obliquely.    Fracture  12''  long. 


INDENTATION  TESTS. 

[Description  of  and  details  of  results  in  Table  3.] 

DimenHoM  of  specimens, 

r'.575  by  1''.675  by  6". 30  long,  unless  the  length  is  otherwise  stated 
in  the  details  of  the  tests. 

The  specimens  were  indented  perpendicular  to  the  grain  by  a  cast- 
iron  plunger,  which  covered  the  width  of  the  specimen  1".575  and  1''.575 
of  the  length,  the  indented  section  thus  being  2.48  square  inches. 

In  the  testing-machine  the  sticks  rested  against  a  cast-iron  platform, 
the  middle  of  the  opposite  face  receiving  the  indenting  load. 

The  loads  were  gradually  applied,  and  as  the  plunger  indented  the 
wood  to  different  depths,  the  pressures  employed  were  weighed  and  re- 
corded. 

The  depth  to  which  the  plunger  had  reached  was  indicated  by  a 
gauge  secured  to  the  plunger  rod,  and  having  an  arm  in  contact  with 
the  specimen  2".08  above  the  center  of  the  indented  section,  or  1".30 
above  the  upper  edge  of  the  plunger. 

Measuring  at  about  this  distance  from  the  indented  section  was  found 
to  give  reliable  indications  of  the  amount  of  indentation  below  the  gen- 
eral surface  of  the  stick.  Close  by  the  indented  sections  the  fibers  are 
drawn  inward,  while  the  effect  of  the  load  is  to  warp  the  stick  concave 
on  the  indented  side,  and  measurements  at  the  ends  would  give  exag- 
gerated readings. 

During  the  progress  of  the  tests  whenever  a  stick  split  at  the  ends 
the  test  was  discontinued.  Sticks  shorter  than  the  average  length  of 
6'^30  frequently  split  at  the  ends  before  the  indenting  plunger  had 
reached  the  depth  of  two-tenths  of  an  inch. 

Whenever  the  indented  section  covered  a  sound  knot,  increased  resist- 
ance was  found.  Unlike  the  transverse  specimens,  the  strength  of  which 
did  not  appear  to  be  affected  by  the  direction  of  loading  with  reference 
to  the  rings  of  growth,  these  indented  sticks  were  generally  weaker 
when  loaded  parallel  to  the  rings.  Specimens  with  the  rings  quarter- 
ing showed  a  disposition  to  slide  the  fibers  to  the  side,  the  stick  taking 
a  rhomboidal  shape.  The  fibers  usually  slid  over  in  the  direction  in 
which  the  rings  dip. 
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Tablb  a.~INDENTATIOX  TESTS. 


9  .  • 


s 

s 

I 


g 


^m 

S 


a 

1 


LOAXM  FOK  UDIXTATIOICB  OF— 


5         ;      ".01.      .      ".«. 


.03. 


.04.      I      ".05. 


34«< 


346 


854 


254 


2466 


246« 


261 


261«0 


6346 


5346 


1178« 


1178 


582e 


5320 


266i 


266t 


260i 


260« 


^ 


^ 

^ 


PkwfMlc.  I  PomuU.     Pounds,  ,  PomuU.     Pounds. 


I 


:^ 


.N 


E 


' 


r         ^ 


ZT^ 


m 


4,500 


2,380 


2,550 


2,240 


2,480 


1,050 


2,450 


2.020 


3,050 


1,360 


2,100 


2,380 


2.240 


7, 100  7, 600  7, 710 


.06. 


.07. 


.oa 


8,000  8,480 


8.770 


3,800  5,260  5,635  5,900  6,185  6.440  6,650  6.880 


2,540  2,040  8.160  3.410  8,640  3.820 


2,880  2,880  8,160  8,380 


3, 150  3. 380 


2,150  2,960 


2,240  i       8,180  3,385  8.640 


2,900  3.180  3,390 


3,040 


3,230 


3,180  3,490 


3, 550  '        3, 900 


2,420 


2,920 


8,840 


3,630 


2.150 


2,800 


3,360 


3.560 


2,580 


3,090 


4,150 


3,890 


2,420 


3,060 


8,670 


3,940 


8,480 


4,040 


2.730 


3,240 


4,420 


4,160 


2,450 


3.240 


3,990 


4.220 


3.535 


3.500 


3,830 


3,490 


3,670 


3,660  I       3,860 


4,260 


2,900 


3,390 


4.680 


4,465 


2,520 


3.400 


4vl90 


4.480 


8.675 


3,620 


3,960 


3,660 


8,780 


4,100 


4,450 


2,960 


8.900  4.070 


3,540 

4.900 

4,580 

2,680 

8.570 

4.400 

4,500 

8.840 


3,740 


4.165 


3.600 


4.210 


4.640 


3,100 


8.060 


5,U0 


4.830 


2,750 


3,700 


4.690 


4,730 


8,880 


3.820 


4.280 


8,875 


3.910  4.020 


4,370 


4.950 


3,270 


3,790 


4,990 


2,860 


3.840 


4.790 


4.840 
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Table  3.~INDENTATI0N  TESTS. 


LOADe  FOB  IHDB1ITATIOH0  OF— 


// 


00. 


PowndM, 
8.900 

7,080 

4,100 

8,000 

8,866 

4,400 

8,040 

4,110 

4,500 

5,060 

8,860 

8,886 

6^480 

5,150 

2,030 

3,040 

4,005 

4,000 


'MO. 


Pmindg. 
9,280 

7,255 

4,860 

4,180 

3,060 

.   4,666 

4^040 

4,100 

4,640 

5,200 

8,800 

4.010 

5,810 

5,300 

2,060 

4,000 

5,U0 

5,060 


".16. 


pQwndM, 


It 


.20. 


PotMidi. 


Effect  on  speoimen. 


Began  to  •hear  flben. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Slight  shearing  of  fibers. 


Do. 


Slight  shearing  of  fibers.    Splintered  at  pith. 


Fibers  oompreseed  without  shearing. 


Sheared  fibers. 


Slight  shearing  of  fibers. 


Da 


Do. 


Sheared  fibers. 


Do. 


Do. 


Indented  withoat  shearing  fibers. 


Sheared  fibers. 


Indented  withoat  shearing  fibers. 


Slight  shearing.    Split  at  ends.    Short  specimen  4".70  long. 


8.  Ex.  6 27 


T513      W 


- — ^iMsnnDa' 


•air 


S-1 


n* 


CTJfc 


ix:n« 


2Ma 


2Mb 


4Uo 


■-. 

- 

• 

X 

* 

* 

^ 

• 

* 

9 

r" 

f 

4 

i 

j^ 

i 

— 

4 

'^-1 

- 

i 

• 

,  ,1 

» 

■■  ) 

• 
• 

„1 

ri 

r^^ 


f»-    "    ■  »j 


'A 


•ivii\] 


XI 


xm     i« 


x.ai       xm       a 


XW       IM 

r  u 


inn 


UK 


III 


I! 


LCH  liTiJ 


m,     x4Si      x< 


7. 


X<HI  4ia  4191  4.719  4, 


XI3I  X334 


UcMt        mSSi        2U5M        3X 


8.1M        l^SOt 


1,M0  X480 


1«1B0  2,250 


ICMO  I      IXMO        18,900 


2,400 


3,350 


X740 


X480 


3,020 


2,070 


3,860 


X060 


2,850 


4.050 


10.450 


xaoo 


X970 


4.200 


xno 


5il80         i, 


4,700 


S,400 


19,700 
3,380 
3,100 
4,420 


1^ 


4, 


TESTS   OF   IBON  AND   STEEL   AND   OTHEB  MATEBIALS.      419 
Tablb  3.— INDENTATION  TESTS— Continned. 


LOADS  FOR  XHDBVTATIOVS  OF— 


n 


,09. 


Ftiund». 


2,800 


S.850 


2.000 


8,050 


2,080 


8.490 


3.210 


8.050 


3.300 


// 


.10. 


Poufuit. 


2.000 


3.970 


2,790 


3,180 


3.060 


3,580 


3,340 


4,070 


3,450 


2,490  2,540 


2,840 


5.480 


2,800 


5,050 


».«»  { t^ 


24,450 


20,000 


3.020 


3,890 


4,730 


24.750 


21,100 


8,750 


3.520 


4,890 


'M6. 


Poumdi. 


II 


.20. 


Pcund$, 


Sffeet  on  titeoimen. 


Sheared  fibers. 


Do. 


Da 


Do. 


Do. 


Do. 


Do. 


Slight  shearing  of  fibers. 


Do. 


Sheared  fibers. 


Do. 


Slight  shearing  of  fibers. 


Do. 


Sheared  fibers  and  opened  grain  at  middle  and  end. 


Sheared  fibers  and  opened  grain. 


Sheared  fibers. 


Do. 


Do. 
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414» 


1088i 


8i«a 


tl«a 


184« 


me 


745* 


745e 


2S6i 


285s 


285« 


820a 


82M) 


e 

I 


m 


:si 


W^ 


LOAM  voB  VKom^xwxm 


SSL 


2»800 


Xm 


1,560 


1,860 


1,410 


1.480 


1,850 


1,660 


1,040 


1,850 


1,400 


1,060 


1,8W 


1,760 


1,910 


1,660 


n 


.01 


8,880 


2,660 


1,M0 


1.710 


1,810 


^060 


1,760 


1,660 


1,680 


1,740 


1,860 


1,530 


2,180 


1,890 


2,410 


2.290 


t$ 


8,670 


^889 


2,040 


1,890 


2,260 


1,840 


1,770 


1,970 


1,600 


1,910 


1,900 


1,690 


2,880 


1,900 


2,660 


2,450 


8,880 


2,940 


^220 


1,970 


^420 


1,900 


1,990 


2,110 


l.«80 


1,960 


2,000 


1,800 


2,860 


2,100 


2,680 


2,560 


ti 


4,070 


8,070 


2,810 


^040 


^990 


2,610 


2,010 


2,000 


2,050 


^280 


1,760 


2,000 


2,190 


1,980 


2,480 


2,180 


2,780 


2,600 


4,240 


8,180 


2,450 


^090 


2,170 


2,610 


2,100 


2,210 


^190 


2,800 


1,800 


2.090 


2,800 


1,900 


2.590 


2,280 


2,010 


'.07. 


8,800 


Xm 


^188 


1^750 


2,100 


2.280 


^200 


1.880 


iSO 


S.M 


l« 


l» 


1» 


J,n 


xt 


\i 


%^ 


%^ 


1,880         1,1 


2,180 


2;  850 


2.660 


t» 


3^« 


X« 


X.71 


2;S2e       2.if 


8,690 


!,« 


1^750  1^860         X 
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LOADfl  FOB  INDBHTATIOirS  OP— 


»£ 


.00. 


4^680 


S,480 


2,700 


2.820 


2,380 


2,950 


2.340 


2.440 


2,880 


2,470 


2,010 


2,200 


2,570 


2,110 


2,810 


2,510 


3,240 


3,  lot 


"10. 


Twifi^U. 


4,800 


8,070 


2,790 


2,880 


2,440 


8,010 


2,415 


2,680 


2,460 


^476 


^180 


^870 


^000 


2,180 


2,800 


2,580 


8,815 


8,170 


".15. 


Potmdt. 


".2a 


Pownds, 


Sflbot  on  fpedmen. 


ShMndflben. 


Da 


Slight  ■haling  of  flben. 


Da 


Sheared  flben. 


Do. 


Slight  sheuing  of  flben. 


Do. 


Do. 


Sheoied  flben. 


Do. 


Do. 


Do. 


Do. 


Do. 


Da 


Do. 


Do. 
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S 


8 

I 


Ulla 


Ulla 


476 


1188 


nsb 


78» 


lOeStf 


1O0S 


IMO* 


1140* 


487« 


487e 


4025 


475« 


476« 


452 


462 


9 


^ 


^ 
^ 


m 


LOAD0  VOK  DTOSXTATIOHB  OF— 


".OL 


Poundi. 


8,900 


8,660 


lot  790 


8,900 


8,860 


2,460 


2.000 


i,M6 


6^900 


1,900 


1,910 


1,240 


1,070 


6,100 


6,450 


4,600 


5,680 


".02. 

^".08. 

Pounds, 

Poundi, 

6,460 

7,060 

5^800 

6,800 

19,100 

24,800 

11,960 

18,600 

4,400 

4,790 

4,010 

i,i80 

4,150 

4,790 

6,660 

6,860 

9,100 

11,660 

9,960 

11,j800 

2,600 

^600 

2,620 

2,960 

1,610 

1,660 

1,410 

1,460 

12,900 

16,850 

12,850 

15,800 

8,150 

8,950 

9.600 

10,650 

#/ 


.04. 


Pounds, 


7,860 


6,960 


27,700 


28,400 


4,960 


4,500 


4.990 


7, 


12,660 


12,600 


2,890 


8,060 


1,770 


1.480 


17,850 


18,100 


9,550 


".05. 


1         \         \ 


11.100 


Pounds. 


7, 


7,180 


29.900 


26,050 


4,980 


4,770 


5^160 


7,660 


18,200 


16,100 


2,900 


8,200 


1,790 


1.510 


19,180 


19.600 


10.050 


\ 


11.780 


'.06. 


ft 


07. 


Pounds. 


7.780 


7,480 


81,500 


27.700 


4,900 


5^210 


7,610 


14,100 


18,700 


^990 


8,850 


1,800 


1,560 


20,100 


20.800 


10.580 


12.200 


Pounds. 


7.980 


// 


0& 


7.750 


82,500 


6^110 


6^020 


6^280 


61040 


14,160 


14,160 


8,180 


8,460 


1,900 


1,670 


20.780 


20.800 


10,800 


12,500 


Pounds. 


8.150 


8.050 


82,950 


80.100 


9^440 


6.120 


6.8M 


a280 


14,  OM 


14,980 


8,210 


8,480 


1,950 


1,590 


21.400 


21,500 


11,100 


12,900 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  INDKNTATIONB  OF— 

,« 

Effect  on  spooimen. 

".09. 

".10. 

".16. 

".2a 

• 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

8,300 

(Aboat 
i     8,420 

8,280 

Sheftred  flben. 

8,180 

Do. 

83,000 

38.300 

35,500 

f 

35.700 

Sheared  fibers.    Split  tlong  grsin. 

• 

81,300 

32,100 

34,350 

34,700 

Sheared  fibers.  Split  along  gnda.  Did  not  take  even  bearing. 

0,500 

5,800 

6^350 

6,820 

Sheared  fibers. 

5,220 

5,290 

6^150 

6,600 

Do.    • 

5,510 

6,650 

6^650 

7,180 

Do. 

8,600 

8,640 

10,200 

10,560 

Do. 

15^200 

15,400 

17,400 

17,200 

Sheared  fibers.    Split  along  grain. 

15,000 

15,380 

17,200 

18,000 

Sheared  fibers. 

8,280 

3,310 

3,850 

'4,250 

Do. 

3,580 

3,630 

4,300 

4,580 

Do. 

1,990 

2,060 

2,450 

2,550 

Sheared  fibers.    Stick  womi'Saten. 

1,830 

1,650 

1,880 

1,900 

Do. 
Split  along  grain  at  ends. 
Sheared  fibers.    Split  at  ends. 
Sheared  fibers. 

22.100 

23,000 

25,200 

11.460 

11,710 

13,350 

14,500 

13,170 

13,470 

15,400 

16,200 

Do. 

* 

\ 


424       TESTS  OF  IBON  AND   STEEL   AND   OTHEB  MATEBIAUS. 

Table  3.— INDENTATION  TESTS— Cootiniied. 


i 
a 

I 

8 


e 
a 


280 


4846 


48ib 


nsb 


8886 


454a 


454a 


4606 


4606 


80Ba 


808a 


M8a 


297a 


207a 


684« 


884« 


0440 


^ 


v:^^ 


m 


^ 


LOADA  FOB  IHPBrrATIOHS  OF— 


".OL 


PomimU. 


2.000 


8.420 


2.740 


1,960 


2,960 


2.660 


6^660 


6^760 


7,600 


6,600 


2.960 


2.760 


8,660 


1,060 


2.150 


1.500 


2.350 


2.340 


II 


01 


// 


03. 


PoufMb. 


8,960 


5.560 


8.980 


2,960 


4,880 


8.700 


18,800 


14,100 


18.800 


18,800 


4,060 


4,100 


5,800 


1,760 


2,440 


2,600 


8,160 


8,510 


POttfKb. 


4,460 


6.250 


4,200 


8.200 


4,890 


4.150 


17,400 


17,900 


16^960 


17.860 


4,480 


4,870 


6.080 


1,960 


2.680 


8,200 


8,460 


8,070 


II 


01 


PoufKb. 


4,810 


6.780 


".06. 


Pfmnd$. 


5.210 


7.250 


4,850  4,480 


8,880 


5.270 


4.440 


19.600 


21.200 


19^860 


20.900 


4,Ao 


4,570 


6^460 


2.030 


2,750 


3,480 


3,640 


4.180 


3,490 


5,680 


4,710 


21.500 


28,600 


82.800 


28,500 


4,840 


4,760 


6.780 


2.140 


2,850 


3,750 


3,840 


4,580 


// 


06L 


5,480 


7.560 


4,680 


8.720 


6^010 


4,970 


28,800 


26,800 


84,600 


26,000 


^890 


4,880 


7.060 


8.250 


2.970 


3.820 


3,990 


4.650 


// 


07. 


P<mn4»,    PMMuit. 


5,750 


7,840 

3,910 

«.a60 

5,180 

24,606 

27,800 

25,600 

28,300 

5^«I0 

5.020 

7.230 

2.360 

3.080 

3.970 

4,170 

4,840 

II 


5,940 


8.810 


4,920 


8.960 


1.550 


s^ro 


21^700 


28L900 


27.500 


30.400 


8^270 


6,080 


7.860 


%M 


8,150 


4,070 


4,350 


4,080 
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Table  3.— INDENTATION  TESTS— Continned. 


LOADS  FOR  nrDIHTATIOlIB  OF— 


.00. 


'MO. 


Potmtft. 


6.150 


8,620 


6,100 


i,070 


6,800 


5,700 


26,700 


90,400 


29.200 


32,660 


5,440 


5,180 


7,800 


2,560 


3.840 


4.260 


4,560 


5.130 


Ptmikdi. 


6,570 


8.880 


5^280 


4,140 


6,880 


5,990 


27,800 


81,900 


80,660 


84,400 


5.550 


5,960 


7,660 


2,600 


8,410 


4,880 


4,600 


6,360 


'.16. 


PottfMb 


8.000 


10,660 


6^060 


4,850 


8,600 


7,040 


38,000 


38,000 


6,350 


6,800 


8,800 


8,150 


3,920 


5,140 


6,600 


6,050 


".90. 


PoimmU. 


8,660 


11,400 


6,500 


6,400 


9,460 


8,100 


6,700 


8,400 


4,260 


6,860 


6,250 


6,080 


Effect  on  tpeoimeiL 


SUgfat  sheuing  of  Abort. 


Sheared  flbeil. 


Bo. 


Bo. 


Bo. 


Bo. 


Sheared  fiben.    Split  at  and*. 


Bo. 


Bo. 


Bo. 


Bo. 


Sheared  flbon. 


Slight  sbMring  of  flben.    Split  at  ondi. 


Slight  shMring  of  Abort. 


Sheared  Abort.    Split  at  ond. 


Sheared  fiben. 


Bo. 


Bo. 
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Table  3.— INDENTATION  TESTS— Continued. 


S 

s 


8 
t 


807« 


8074 


9S8« 


9S8« 


4M 


4M 


962a 


962a 


1028 


1028a 


1018a 


1014a 


876« 


8700 


409a 


208e 


298i 


e 

§ 


■ 


i 


^ 


^ 


^ 


LOIDS  TOR  IKDIXTATIORB  OF— 


".OL 


Pounds. 


2,700 


8,900 


4,570 


4,660 


4,5i0 


6,100 


8,960 


8,840 


4,800 


3,600 


2,950 


3,440 


2,700 


4,560 


4,600 


3,800 


5,200 


6,280 


".02. 


PtotMMb. 


4,700 


6,960 


6,840 


8,140 


7.420 


10.900 


8,600 


6^100 


5^770 


5,100 


8,890 


5,680 


4,780 


6,960 


6,450 


5,100 


7,400 


9,600 


".08. 


PottfuU. 


6^600 


7,250 


7, 


9;  960 


8,720 


12,600 


10,800 


6,840 


6,140 


6^500 


4,400 


6,250 


6,080 


7,480 


7,140 


5^450 


8,200 


10,900 


// 


04. 


Poundt. 


5,680 


7,760 


7.760 


10.900 


9,710 


18,400 


12,100 


6^540 


6,400 


5,650 


4,570 


6,800 


6,700 


7,950 


7.540 


5,760 


8,950 


11,700 


\ 


".05. 

".06. 

Pounds. 

Pounds. 

5,960 

6,140 

8,250 

8,540 

8,160 

8,540 

11,700 

11,900 

10.260 

10,740 

14,150 

14,900 

12,960 

18.680 

6^740 

6^890 

6,640 

6,870 

6^760 

6,960 

4,760 

4,920 

7,170 

7,540 

6,960 

7,280 

8,270 

8,580 

7,940 

7,160 

6,160 

6,280 

9,450 

9,960 

12,300 

12,950 

\ 

// 


.07. 


Pounds. 


6,320 


// 


oe. 


8,900 


8,900 


12,800 


11,160 


15,280 


14,180 


6,200 


7,090 


6,100 


4,960 


7,880 


8,950 


'8,420 


6,490 


10.450 


18,280 


Pounds. 


6^480 


9,160 


9,350 


12,960 


11,600 


15,780 


14.670 


6,250 


7.160 


6,800 


6^250 


8,160 


8,100 


9,170 


8,780 


6,740 


10,800 


13,450 
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Table  3.— INDENTATION  TESTS— Continued. 


' 

■       1 

LOADS  rOR  nrDKXTATIONI  OF— 

Bifeot  on  8i»eciinen. 

".0». 

".10. 

".15. 

".20. 

- 

JPonffMb. 

Pounds. 

Poundi, 

Pounds. 

6,600 
0.400 

6,780 
9,850 

Sheared  flben.    Split  at  ends. 
Sheared  fibers. 

11.000 

12,650 

9,000 

9,900 

11.680 

18,800 

Slight  shearing  of  fibers. 

11,400 

18,700 

16.850 

16,650 

Da 

11,900 

12,270 

14,900 

16,400 

• 

Da 

10,200 

16,600 

18,100 

18,400 

Sheared  fibers.    Split  at  sides. 

10,900 

15,800 

17,800 

• 

19,060 

Da 

0,460 

6,670 

7,250 

7,900 

Shearsd  fibers. 

7.000 

7,700 

8,800 

9;  060 

Do. 

6,660 

0.040 

7,600 

8,160 

Da 

• 

6^980 

6,580 

6,360 

6,900 

Do. 

6^410 

10.700 

11.700 

Do. 

8,900 

8,200 

9.850 

11,100 

Slight  shearing  of  fibers. 

9^830 

9,020 

10,800 

11,550 

• 

Slight  shearing. 

8.940 

9,180 

10,600 

11,450 

Do. 

6,880 

7,000 

8,040 

8,000 

Sheared  flberf. 

10,960 
18,800 

Slight  shearing  of  fibers.    Split  at  end. 
Sheared  fibers. 

18.950 

16,600 

17,800 

« 
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Table  3.— INDENTATION  TESTS— Continued. 


2Ma 


1233a 


12386 


1234a 


12346 


12866 


1285 


HZe 


218« 


274t« 


274ie 


1187 


1187 


7676 


7576 


1052a 


743« 


7i3e 


Poundt. 


8,300 


4,960 


4,700 


5^000 


6^700 


4,280 


5^000 


3,400 


6,100 


8,200 


4^100 


8,870 


4,800 


4,800 


4,000 


2,000 


2,800 


3,000 


".02. 

".08. 

".04. 

".06. 

".08. 

".07. 

Poundt. 

Poundt. 

Poundt. 

Poundt. 

Poundt. 

Poundt. 

10,900 

•    10,960 

1L800 

12.100 

12.550 

7,280 

7,960 

8,880 

8,780 

9^190 

• 

9.460 

€,100 

8,740 

7,180 

7,400 

7,720 

7.960 

9,100 

• 

10,280 

10,670 

10,890 

11,850 

11,760 

7,000 

8,880 

8,960 

9;  880 

9,880 

9,760 

0,980 

8,660 

7,000 

7,460 

7,790 

8,060 

8,060 

8,880 

8,970 

9,280 

9,560 

9,780 

8,980 

7.480 

7,890 

8,270 

8,670 

8,880 

7.400 

8,280 

8,860 

9;  080 

9,560 

9.880 

9,800 

10,060 

10,880 

11,200 

11.800 

11,960 

«,060 

8,600 

8,980 

7,860 

7,840 

7.970 

8,770 

9,860 

10.140 

10,480 

10,940 

11,200 

8,280 

«,780 

7,840 

7,870 

8,000 

8.870 

7,460 

7,980 

8,480 

8,920 

9,200 

• 

9.850 

7,160 

7.880 

8,060 

8,860 

8,570 

8,880 

4,060 

6,880 

6,150 

8,890 

6,690 

1 
6,960 

8,600 

8,780 

4,080 

4,180 

4,290 

4,470 

8,960 

4,100 

4,280 

4,470 

4,720 

4,880 

Poundt. 


18.020 


9,740 


8.170 


11,960 


9,910 


8,850 


9,970 


9,180 


10,180 


12, 


8,880 


11,660 


8.870 


9,980 


8,970 


7,260 


4,490 


4,970 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  fOB  DIDlllTATIORB 

OF— 

Xflbct  on  ■peclmen. 

".W. 

".la 

'M5. 

".20. 

Po%mdt. 

Foundi, 

PdtMMU. 

Poundt, 

18.480 

18,960 

16,500 

17,200 

Sheared  flben. 

10,100 

10.880 

12.000 

18,200 

Do. 

8,880 

8,750 

9,780 

10,800 

Do. 

12,190 

12,400 

18,800 

14,850 

Do. 

10,100 

10,880 

12.480 

18,600 

Do. 

8,670 

8,900 

10,800 

11.800 

• 

Do. 

• 

10.800 

10,860 

12,800 

0 

18,400 

Do. 

9.  MO 

9,790 

11.600 

12,600 

Do. 

10,540 

10,780 

12,000 

13.850 

Do. 

12,500 

12.750 

14.100 

IMOO 

Do. 

• 

8.580 

8,880 

10,000 

'  11,480 

Do. 

11,770 

12,020 

18.950 

14,960 

Do. 

8.890 

9^210 

10,850 

10,760 

Do. 

10,190 

10,480 

11.800 

12,900 

Do. 

« 

9,480 

9,580 

10,900 

11,880 

Do. 

7,490 

7,780 

9,800 

10,400 

Do. 

4.720 

4,800 

5,580 

6,000 

• 
Do. 

6,180 

6^200 

6,000 

6,700 

Do. 

430       TESTS   OF  IRON  AHD   STEEL    AND   OTHER   MATERIALS. 

Table  3.— INDENTATION  TESTS— Contmned. 


c 

s 

I 


Wk 


200 


900 


878« 


878« 


1048* 


1048« 


311 


311 


200« 


2906 


6456 


845b 


7306 


7306 


330« 


380€ 


a 

1 


a 


LOADS  fOR  nrDBXTATfOSS  OV— 


// 


.01. 


I 


Pounds, 


4,570 


3,380 


4^300 


5,000 


3,000 


3,240 


3,060 


3,000 


3,190 


3,400 


1,900 


2,170 


2,600 


3,650 


3,800 


3,500 


2,450 


2,400 


// 


.02. 


".03. 


«,5i0 


4.M9 


0,550 


8,460 


5,840 


4,480 


4,960 


4,780 


3,980 


4,960 


2,360 


3,190 


8,260 


3,350 


3,550 


8,080 


8,170 


3,680 


Pouitdi. 


7.160 


4,560 


5^960 


9,540 


6,180 


5^000 


5,260 


5,300 


3,260 


5,400 


2,570 


3,550 


3,470 


3,570 


3,700 


3,260 


3,610 


4,250 


// 


.04. 


PottfuU. 


4,680 


6,260 


9.930 


6,650 


5,350 


5,530 


5,660 


3,370 


5,480 


2,900 


3,580 


3,600 


3,690 


8,980 


3.420 


3,890 


4,470 


".05. 

".06. 

".07. 

Ptundi. 

Pounds. 

Pounds. 

7,676 

7,960 

8»250 

4,080 

5^350 

5^400 

6,470 

6,800 

7,170 

10,190 

10,480 

10,740 

6,880 

7,180 

7,460 

6,400 

5,680 

5,960 

5^760 

6,080^ 

6,160 

5,960 

6,160 

6,300 

8,470 

3,660 

8,710 

5,480 

5^580 

5,860 

2,980 

3,160 

3,270 

3,770 

3,910 

4,090 

8,  no 

3,970 

4,180 

3,870 

4,100 

4,300 

4,080 

4,340 

4,890 

3,610 

8,670 

3.820 

4,140 

4,290 

4,540 

4,770 

4,780 

4,800 

It 


.08. 


8.450 


5. 


7.466 


10. 


7,670 


M30 


6,480 


6^550 


3,820 


5.880 


3,430 


4,100 


4,370 


4,400 


4,510 


3,970 


4,740 


4,880 
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Table  3.— INDENTATION  TESTS— Continued. 


LOIDS  FOR  nrDlMTATIORS  0V-. 


".W. 


Poundt. 


8,660 


5,920 


7^800 


11,470 


8,080 


6,370 


6,850 


6,700 


3,010 


6,150 


3,570 


4,200 


4,420 


4.570 


4,630 


3,080 


4,760 


5,000 


".10. 


Poundi. 


8,870 


7.000 


7,070 


// 


.15. 


Poundi. 


10,200 


9,400 


11,680        13,290 


8,200 


6,470 


7,060 


6,920 


4,010 


3,700 


4,300 


4,590 


4.060 


4,740 


4,090 


9,550 


7,700 


8,050 


8,600 


4,550 


6,160  6,750 


4,350 


4,780 


5,280 


5,400 


5,250 


4,600 


4.760  5,350 


4,980 


".20. 


Poundt. 


10,750 


10,000 


14,480 


10.600 


8,250 


8,900 


9,550 


4,900 


7,300 


4,800 


5,090 


6,150 


4,800 


5,400 


BflTeot  on  ■pecimtn. 


8h«ared  fibers. 


Sheared  fibers.    Split  tA  end. 


Sheared  fibers. 


Da 


Do. 


Slight  shearing  of  fibers. 


Da 


Do. 


Sheared  fibers. 


Da 


Do. 


Da 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Split  at  ends. 


Da 


Sheared  fibers.    Split  stick. 


Sheaied  fibers.    Split  at  ends. 


432      TESTS  OF  ntOM  AND  STEEL  AND   OTHER  ILAtEBIALS. 

Tablk  3.— indentation  TESTS— Continned. 


i 


8 

I 


4e7« 


4e7« 


406« 


405« 


1247a 


12476 


1248a 


1248b 


441« 


441« 


815tf 


815€ 


1031a 


1031a 


650e 


•50« 


504« 


59i€ 


LOAOa  FOB  nrDBMTATIONl  OV— 


".01. 

".01 

".08. 

".04. 

".06. 

".06. 

Pounds. 

Poundt, 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

8,050 

4,260 

6^280 

6,060 

6,460 

7,040 

3,600 

6,800 

7,250 

7.780 

8^800 

8,600 

• 

6,450 

8^500 

9,580 

10,460 

11,300 

11.800 

6,000 

8,660 

9,160 

9,780 

10,500 

11,160 

4,700 

7,180 

7,970 

• 

8,840 

8,770 

8,970 

4,200 

7,160 

8,100 

8,56a 

8,950 

9,340 

6^600 

7,780 

9^100 

9,300 

9,650 

9,960 

4,900 

7,280 

7,950 

8,860 

8^780 

0^170 

5,050 

7,870 

8,250 

8,960 

0^470 

9,070 

6,490 

9,400 

10,050 

10,600 

10,950 

11,250 

1,700 

<4,450 

6,000 

6,660 

6,840 

• 

7,070 

4,000 

6,160 

6,480 

5,780 

5,960 

6,250 

4.200 

7,700 

8,650 

9,160 

9,760 

10,170 

4,500 

7,400 

8,400 

8,900 

9,360 

9,700 

4,100 

8,800 

11,900 

15,100 

17,600 

21,000 

9,500 

18,200 

22,900 

26,200 

28,600 

31.000 

5,700 

9,200 

10,350 

11,300 

11,800 

12,650 

5,100 

8,800 

10,200 

11,060 

11,950 

12,570 

.08. 


Pounds. 


7,260 


8,950 


12,580 


11.940 


9.400 


9,650 


10,200 


9.580 


Pounds. 


7,570 


9,030 


13,050 


12,380 


9.670 


9.880 


10,650 


9,760 


10, 880         10. 680 


11.7C0 


7,870 


6,380 


10,680 


10,050 


28,400 


82,600 


18,050 


13,250 


11,950 


r,580 


6,670 


11,050 


10.550 


25,400 


34.100 


13,300 


13,750 


TESTS   OF   IRON   AND   STEEL   AND   OTHER  MATERIALS.      4SS 
Table  3.— INDENTATION  TESTS— Continued. 


LOADS  fOS  IITDKHTATIOMS  OF— 


".f». 


^mmdg. 


7,770 


9.470 


19,950 


12,040 


9,020 


10,190 


10,969 


10,190 


10,990 


12,200 


9^920 


11,900 


10,999 


27,600 


85^400 


19,750 


]4,t99 


'MO. 


Pounds. 


7,970 


9.990 


14,100 


,  19,950 


10,160 


10,290 


11,190 


10,900 


11,270 


12.500 


7,990 


7,000 


11,980 


10,960 


29.200 


99,400 


i4»oeo 


14,569 


// 


.15. 


Pounds. 


9.750 


10,909 


19,600 


11,700 


19,200 


8,900 


8,990 


19,090 


12,960 


99,700 


19,900 


".20. 


Pounds, 


9,690 


11,900 


17,800 


8,000 


18,960 


Bflbot  on  ipeeimen. 


Sheared  fiben. 


Sheared  flbers.    Split  at  eade. 


Sheared  flbera.    Split  at  end. 


SUght  shearinic.    SpUtatend. 


Da 


Slight  shearing.    Split  at  ende. 


Sheared  fibers.    Split  at  ends. 


Sheared  flbers.    Split  at  end. 


Sheared  flbers.    Split  at  ends. 


Sheared  fibers.    SpUtatend. 


Do. 


Sheared  fibers. 


Do. 


Sheared  fibers.    Split  at  end. 


Slight  shearing.    Split  at  end. 


Do. 


Sheared  fibers.    Opened  season  eraek. 


Sheared  fibers.    Split  at  end. 


8.  Ex.  S ^28 
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Table  3.— INDENTATION  TESTS-Continued. 


8 

i 


I 


83ia 

SSia 

829a 

9820 

619a 

1241a 

12i2a 

1243a 

68i6 

539a 

444a 

7800 

7600 

«78a 

8786 

4d6a 

1080a 

1090a 
i 


g 


m 


U^         ^>J 


m 


w^ 
^^, 


LOADS  FOB  IHDBXTATIOKS  OF— 


".01. 


Pcun^ 


8,850 


5,550 


5,900 


4,500 


3,550 


3,850 


3,150 


2.980 


3,980 


2,800 


4,500 


4,700 


4,450 


4,040 


3,200 


2,480 


3,900 


8,800 


".02. 


Pound*, 


4,580 


6,280 


9,850 


8,200 


I 


8,450 
4,470 
I  4,250 
8,940 
4,950 
4,200 
6.400 
8,100 
7,600 
8,480 
4,900 
3,900 
5,050 
5,570 


".08. 


Pound*, 


4,980 


7,090 


10,800 


10.100 


6.950 


4,880 


4,250 


5,100 


4,780 


^400 


9,300 


8,500 


7,200 


5,950 


4.700 


5,680 


8,180 


".04. 


".05. 


PoundM. 


5,180 


PotimU. 


5,380 


7,880 

7,570 

11,100 

11,800 

11,180 

11,960 

7,400 

7,780 

4,970 

5,120 

4,920 

6,090 

4,390 

4,590 

5,300 

5,500 

5,000 

5,300 

6,770 

7,040 

9,550 

10,090 

8,980 

9,400 

7,670 

7,980 

6,500 

7.980 

5,280 

5,870 

5,980 

6.350 

8,740 

7,170 

PoundM. 


5,800 


7,810 


12,700 


8,150 


5,450 


5,850 


4,780 


5,850 


5,500 


7,450 


10.600 


9,850 


8,180 


7,270 


6,270 


8,870 


7,390 


PoundM. 


6,900 


7,990 


12,600 


12,960 


8,480 


6,800 


5,580 


4,950 


8,200 


5.750 


7,850 


11,100 


10,270 


8,350 


7.880 


8.710 


7,020 


7,800 


PoundM, 


6.090 


^200 


18,000 


13,480 


8,670 


5,750 


5,780 


5,110 


6.480 


6,»40 


8,480 


11,380 


10,580 


8,800 


8,060 


7,070 


7,270 


7,900 
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Tablb  3.— INDENTATION  TESTS— Continued.  ^ 


LOAM  VOR  HCDEMTATIORI  OP— 


// 


00. 


e,280 


8,480 


13,890 


14,4ao 


9,050 


6,900 


S,890 


6,370 


«.780 


".10. 


FcundM. 


11,580 


11.000 


8,380 


7,400 


7,470 


8,400 


II 


.15. 


Pound: 


«,  470         7, 500 


8,700 


13,800 


14,970 


8,360 


8,080 


5,410 


7,010 


8,130  6,810 


8,700  8,850 


11,889 


11,470 


8,870  9,000 


8,500 


7,800 


7.760 


8,660 


9,980 


15,850 


16,700 


9,380        10,850 


7,360 


II 


30. 


Effoet  on  •peoimen. 


Poundt. 


8,380     Sheared  fibers. 


10,860 


Do. 


17, 100  I  Da 


17, 300    Sheared  flben.    Split  at  end.    Compressed  area  contained 
k"  knot. 


11,380    Sheared  fibers.    Split  at  end. 


8,060 


6,850 


8.300 


7,400 


13,080 


Sheared  fibers. 


Slight  shearing.    Split  at  ends. 


Sheared  fibers.    Split  end. 


Slight  shearing.    Split  end. 


Sheared  fibers.    Split  end. 


13, 150    Sheared  fibers. 


14,000 


18, 400        14, 000 


10. 400        11, 100 


9,980 


9,300 


9,460 


10,000 


Do. 


Do. 


Do. 


11,300 


9,980 

% 

10,860 


Sheared  fibers  and  splintered,    i"  knot. 


Slight  shearing.    Season  crack  caused  uneven  loading. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 
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Tabtx  3.— INDENTATION  TESTS— €00  tinned. 


lOUa 


LOADS  fOB  DTOBirrATIOXB  OF— 


997a 


i6to 


UlSt 


Ills* 


480a 


nu 


) 


k    ^ 


i 


i 


a 


".•L 

".01 

".08. 

".04. 

".06. 

".00. 

Pomidfc 

2*owmdi, 

Powmdi, 

Poundi, 

Poundt. 

PoundM. 

9,200 

4,000 

6^900 

0^100 

0,840 

6.770 

6^080 

9,000 

9,900 

10,500 

10,870 

11,500 

4,700 

0^570 

9i850 

10,880 

11,000 

11,260 

7,000 

12,960 

13,700 

18,000 

14,400 

16,000 

0,800 

9,050 

10,150 

io,c:w 

11,560 

11,960 

6,150 

8,080 

10,000 

11,200 

11,070 

12,400 

3,000 

4^100 

4,260 

4,490 

4,700 

4,040 

8,800 

6,100 

6,980 

0,220 

6,640 

0.700 

8,800 

6^850 

8.800 

81400 

0^860 

7,170 

8,800 

0L960 

7.080 
0,060 

7,800 
0,970 

8,400 
7.180 

4»100 

6^500 

0^850 

«.«• 

6^400 

6^000 

«,870 

6.700 

7.100 

4,700 

7,060 

7.700 

8^440 

8^850 

ai6o 

2,500 

8,450 

8.070 

4,870 

4,700 

1^060 

9^100 

2,770 

2,970 

8,180 

8,810 

«.»• 

1,960 

8,270 

8,590 

8,800 

8,000 

i900 

6,060 

10,200 

11,040 

nMo 

• 
18,700 

14,460 

MOO 

7,900 

8^980 

8toeo 

10.460 

11,880 

U070 


11,760 


M. 


12.080 


12.990 


6,140  ^ 


0,990 


7.400 


8,680 


7,870 


7,400 


8^060 


8^900 


8,880 


4,870 


14,900 


11. 


12.460 


11,880 


18^600 


18.180 


7, 


7.) 


8^180 


T,l 


<«• 


18^180 


u,t 
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Table  3.— INDENTATION  TESTS— Continued, 


LOADS  fOS  DIDIXTATIOira  01 


7.170 


11,790 


11,170 


1ft,  600 


^8,000 


ia,480 


0,300 


7.000 


7.960 


9,850 


7,890 


7,980 


10,280 


ft,  000 


3,770 


4.660 


18,760 


12.200 


".10. 


P(mnd$. 


7,660 


13,290 


12,670 


18,870 


13,700 


18,920 


6,480 


7,680 


8,060 


9,600 


8,160 


8,120 


10.670 


6^760 


3,980 


4,770 


16,040 


".16. 


8,800 


16,100 


14.800 


18,100 


16,800 


16,200 


6,360 


8,680 


9,280 


11.160 


0^860 


9.800 


12,600 


6,900 


4.680 


6,680 


17,700 


// 


,20. 


Pounds, 


9,060 


16.300 


18»700 


16.660 


17,600 


6,90 


9.360 


9,900 


8. 


10.800 


7,800 


6,400 


18,700 


Xifecton  speoimen. 


8Uf ht  shMring. 


Sheared  flben. 


Sheared  flheim.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Do. 


Do. 


Do. 


Sheared  fibers.    Split  at  enda. 


Sheared  fibers. 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  at  corner.    |"  knot. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


I 


Slight  shearing.    Split  at  ends. 
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Tablk  3.— INDENTATION  TESTS— Continued. 


8 

8 


s 


I 


o 
a 


LOADS  FOR  XHOKXTATIOXB  OF— 


".01. 


M8a 


9686 


16a 


16a 


1063« 


1058« 


aesa 


406a 


115a 


817a 


8176 


127« 


127< 


763« 


768« 


418« 


418« 


6S7a 


u?L__5*l 


/^ 


Poundt. 
1,380 

2,ie» 

6,860 
6,860 
3,860 
6,100 
2,700 


".01 


Poundi. 


2,460 


2,250 


11,900 


11,700 


5,500 


7.800 


3,660 


2,480  6,060 


4.360 


4,050 


3,050 


4,450 


3,500 


8,500 


8,400 


4,500 


4,600 


4,800 


4,040 


6^250 


8,500 


6,840 


4,800 


4,580 


4,680 


6,070 


7,300 


7,100 


".08. 


Poundi. 


2,680 


2,890 


18,760 


12,100 


5,080 


8,670 


4,050 


// 


04. 


Pounds. 


2,760 


2,660 


14,660 


18,050 


6,200 


9,200 


4,840 


8,270  8,460 


6,440 


6,070 


8,660 


6,860 


6,160 


4,960 


6,180 


8,260 


8,240 


7,860 


6,600 


8,899 


6,780 


6,500 


6,160 


5,500 


0,800 


9,260 


".OS.  ".06. 


".07. 


Poundi. 

Pounds. 

2,960 

3,200 

2,680 

2,880 

16,180 

16,670 

18,750 

14,260 

6.660 

6,820 

9,770 

10.400 

4,580 

4.770 

3,560 

3.660 

5,960 

6.060 

6,360 

6,360 

4.100 

4,280 

7.060 

7,350 

5,880 

6,110 

5.270 

.5.640 

5.690 

5,980 

9,860 

11«020 

9.800 

10,360 

8.680 

1 

9.010 

Pounds. 


3,270 


2,970 


15,920 


14,660 


7.020 


10,680 


4.980 


3,770 


6.280 


6.600 


4,460 


7.480 


6,270 


5,680 


6,290 


11.800 


// 


.06. 


3,400 


8,070 


16.160 


14.080 


7, 


10,870 


5,100 


8.880 


61,500 


61,780 


4,600 


7.700 


6^670 


5,800 


6,370 


11,850 


10,890         11,480 


9^580 
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Table  3.— INDENTATION  TESTS— Continued. 


LOAD0  FOB  DTUKirrATIOKS  OF— 


".Oft.  'MO. 


Pmmd4     Poundg. 


3,670  8.720 


3.240 


ie.260 


11,100 


7,0fi0 


4,790 


8,100 


1^770 


8.000 


•.480 


12,050 


9,870 


3.270 


16.200 


15^370  I      15,880 


7, 640  7, 670 


// 


.1& 


P(mnd$, 


4.450 


// 


.20. 


P^vnds. 


4,580 


Effect  on  specimen. 


8, 780         4. 800 


18,000 


16,600 


8^200 


11, 470        18, 180 


6, 860  6, 470 


3, 080  ,        4. 080 


6,720  6,820 


7,060 


4,880 


8,350 


6,080 


6,070 


6,720 


12,480 


9,900 


6,480 


4,760 


7,980 


8,100 


9.900 


7,800 


6,850 


19,000 


18,100 


10,100 


18,980 


6,950 


6.00C 


8,550 


8,600 


10,900 


7,360 


14,860)      17,200 


12,000 


Sheared  flben.    Split  at  end. 


Do. 


Sheared  fiber*  and  spUntered. 


Sheared  fibers. 


Sheared  fibers.    Split  at  eod. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Split  at  ends. 


Sheared  fibers.    Split  at  end. 


Do. 


\ 
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Table  3.— INDENTATION  TESTS— Continued. 


S 

I 


ion« 


1«C1# 


US8# 


lifts* 


9SB4 


806« 


808* 


IWIa 


IWta 


1088a 


10886 


tlU 


4100 


888,f 


807a 


8076 


^ 


LOADS  FOR  OrDSXTATfOXS  Offu. 


".01. 


Pounds, 
5^100 

4,000 

4,700 

3,200 

T.liW 

8,090 

8.600 

8,700 

fi.280 

3,850 

4,200 

S,400 

8,500 

2,300 
Abont 
1,600 

2,110 

4,200 

2,860 


".02. 


Poumdt, 


8,850 


9t090 


7,860 


5,900 


8^860 


11,400 


12,200 


5,800 


7.400 


8,260 


8,860 


8,050 


5,860 


8,380 


8,100 


8,850 


5,960 


4,870 


".08. 


Pounds. 


10,380 


10,550 


8,100 


7,050 


11.300 


13,920 


16,000 


5*780 


8,890 


9,950 


9,100 


6,980 


8,850 


3,700 


4.970 


8,680 


5,200 


".04. 


Pounds. 


11,500 


11,700 


8,750 


7,980 


12,400 


15^700 


18,450 


81300 


7,450 


10,850 


9,700 


7,850 


8,880 


8,750 


5,480 


7,070 


5,880 


".06. 


Pounds. 


12,220 


12,250 


9,240 


8,890 


12,950 


18,250 


17,800 


8,880 


7,900 


11,080 


10,080 


8,380 


4.120 


8,780 


5,980 


7,580 


5,980 


$t 


.06. 


Pounds. 


12,770 


12,940 


9,980 


9,100 


13,880 


17,400 


18,800 


7.060 


9,240 


8,120 


11,480 


10,660 


8,940 


4,180 


8,980 


8,280 


7,880 


8,240 


u 


.in. 


Pounds. 


13,640 


18,480 


10,460 


9,800 


14,290 


18,860 


7,250 


8,600 


11,780 


10,780 


9.200 


4,450 


4.280 


8.860 


8,180 


8,580 


«i 


14,080 


11,870 


10,780 


10,450 


14. 


19. 610 


7,400 


8,880 


12,140 


11,200 


9.690 


4.88P 


4.460 


8,870 


% 


7.040 
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Tablb  3.— INDENTATION  TESTS-Continned. 


LOADS  FOB  IHDKMTATIOIIB  OF— 


"M. 

MO. 

Pmmdt, 

Poundi. 

n,4M 

14.940 

14,380 

14,580 

11,000 

11,360 

10.800 

11.180 

16,480 

16,060 

ao,38o 

31,010 

7,850 

8,100 

10,000 

10,260 

9^200 

0,340 

12.480 

12.610 

11,680 

11, 740 

0,880 

10,060 

4,000 

5.000 

4,480 

4,880 

7,100 

7,580 

8,870 

0,220 

7,360 

7,510 

".15. 


t$ 


.20. 


Pound*. 


17,400 


13,800 


18,000 


18,600 


27,000 


0,350 


11,980 


11,000 


14,100 


18,600 


11,200 


6,900 


6,750 


0.150 


10,980 


9,100 


Poundt. 


18,700 


21,900 


29,980 


Effect  on  ■peoimeii. 


Slight  •hearing.    Split  ftt  «id.    Short  speeimon  4".72  long. 


10,480 


18,200 


16,600 


14,400 


12,550 


6,200 


6,480 


10,600 


11,900 


Sheared  flhers. 


Sheared  fibers.    Split  at  end. 


Split  at  end. 


Slight  ihearing.    |'' knot. 


Sheared  fibers. 


Split  at  end. 


Sheared  fibers. 


Do. 


Slight  shearing.    Split  at  end. 


Sheared  fibers,    i"  knot  at  comer. 


SUght  shearing. 


Sheared  fibers. 


Sheared  fibers.    Split  at  ends. 


Sheared  fibers. 


Bo. 


Do. 


Sheared  fibers.    Split  at  end. 


442     TESTS  OF  rroN  and  steel  and  other  materials. 

Tablx  3.— indentation  TESTS-Continned. 


a 

a 

I. 

■ 

a 
o 

t 


828e 


328/ 


1098a 


10986 


940a 


949a 


10816 


4366 


4266 


926a 


239a 


767a 


241a 


849« 


o4Vb 


546/ 


546/ 


1095e 


a 

I 

e 

I 


LOAJM  roK  OlDSirrATIOirB  OP^ 


// 


.OL 


» 


Poundt. 


8,900 


2,900 


8,750 


4,500 


2,900 


4.870 


5,400 


2,850 


3,940 


2,900 


3,160 


4,200 


4,600 


4,100 


5.400 


3,140 


8.600 


".02. 


Poundt, 


It 


08. 


Pcundt. 


6,100         5^500 


4,750 


5,900 


6,950 


6,500 


6,580 


8,100 


5,200 


7.180 


5,770 


5,990 


8,200 


7,100 


7,100 


7,750 


4,220 


4,040 


2,940  4.400 


5,490 


6,800 


8,060 


6,900 


7,660 


9,060 


6,600 


8.300 


6,760 


•       6.900 


9,800 


8,100 


8.850 


8,700 


4,450 


4,570 


4.830 


// 


,04. 


".05. 


Poundt.     Poundt. 


5,900 


5,980 


7,450 


8,680 


6.180 


6,180 


7,960 


9.880 


7.680  ;        8,850 


8,800         «,950 


9.800 


// 


.06. 


Poundt. 


6,570 


6.560 


8,440 


9,880 


8,780 


9,880 


10,200 


6,900  7.450 


8,940  9,500 


7,840 


7.500 


10,650 


8,800 


9,060 


9.400 


4,630 


4,900 


7,683 


7,900 


11,250 


9,750 


9,900 


4.960 


,    WW 


.07. 


Poundt. 


6,800 


6,770 


8,800 


10,850 


9.800 


9.70^ 


10, 850        11, 050 


8,020 


9,880 


8,100 


8,250 


11,900 


9.780 


10,880 


10.000  I      10.720         11,240 


8,250 


10.270 


8,620 


8,500 


12,400 


10.750 


10,850 


5,250 


5. 100  I        5, 280 


4. 960  I        5. 020  5, 240 


5.460 


5,550 


5,320 


7.076 


6,960 


9.060 


10,710 


9.660 


9,960 


11,380 


8,560 


10.540 


8,940 


8,860 


12,650 


11.000 


11,270 


11,690 


5,560 


5^740 


5,480 
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Tablk  X— indentation  TESTS— C^MittiiMd. 


L0AD8  fOK  mSITATlOaS 


// 


,00. 


'.10.     ".Ul 


7.450 


0,400 


11,100 


10,100 


10,450 


11,000 


0,080 


7.680 


11.400 


10,480 


10,700 


12.200 


0,450 


10.000  t   11,100 


9,180 


0^040 


0,450 


0,400 


18, 350  !   13. 800 


Pound*.     PoundM.  I  Pmmds, 


7,200  1        7,490  1        8,780 


8,960 


9, 680  .      11, 800 


12,500 


9,470     Sh0U«d  fibers. 


10.500  '  Do. 


13,300  I  Do. 


12,800         14.000 


13,500 


14,900         15,000 


11, 100  ;      12, 400 


12,900  ;      14,300 


SUght  shewing.    Split  at  ond. 


Sheared  flben. 


Do. 


Sheered  fi  here.    Split  et  end . 


Sheered  fibeni. 


Do. 


11,600        12,700  Do. 


11,000;      U.300    Sheered  fiber*.    Split  etond. 


16^300        17.600    Shemi  fiber*.    ledeaUd  on  ktMi  I' 


U,450        11,760  »      14,000     Sheered  flb«r«.    SpllteiMsd 


11,720;      12.100,      14,650        16. 3M     Wh«er»il  Ob»8re, 


12,000    12,990    14.966 


•bereu    I^H  ei  m4 


5,830  5C600  C960  7.300 


5^960  <        6^170  7. 


7. 


I^ 


9,976  5C600  61090  61 


1^ 
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Table  3.— INDENTATION  TESTS— Continaed. 


a 

c 

fi 

1 


(3 

e 


I 


1095« 


1178« 


1173« 


1181# 


1181« 


1182 


1182 


1183« 


UW 


i86a 


4866 


48M 


480b 


607a 


607a 


l]18a 


ni8a 


1185« 


e 

i 


S 


^ 


LOADS  rOK  roiMTATIOirS  OF— 


".OL 


Pound*. 


1,700 


4,860 


2»640 


2,400 


2,100 


8,050 


2,800 


2,000 


2,660 


4,010 


2,800 


8^800 


6^400 


1,800 


2,800 


6,160 


0,000 


6,700 


".02. 


Ptnutdt, 


2,000 


6^270 


4,000 


3,820 


3,200 


8,050 


8,850 


3,200 


8,280 


10,600 


0,200 


0,200 


0,000 


3,840 


4,360 


8,800 


12,700 


0,080 


"  IM     • 


.08. 


8,260 


0,870 


4,400 


3,600 


".04. 


Pound*. 


8,400 


8,070 


4,820 


8,600 


8,470  3,680 


4.410 


3,660 


3,600 


3,700 


13,200 


12,800 


10.700 


11,600 


3,860 


4,060 


10,600 


18,100 


4,000 


4,240 


4,060 


14.800 


16,300 


11,000 


12,700 


4,820 


6,460 


11,000 


14,060 


12, 460        18, 300 


".08. 


Pound*. 


8,470 


7,280 


4,820 


8,780 


3,880 


4,010 


4.220 


4,506 


4,180 


18,000 


16,700 


12.680 


18,450 


4,700 


6;  820 


12,000 


18,100 


14,400 


",06. 


Pound*. 


8,600 


7.880 


8,200 


8,880 


4,080 


8,070 


4,480 


4,610 


4,280 


16,080 


17,660 


18,400 


14,180 


If 


.07. 


8^700 


7,850 


8^450 


4,250 


4,160 


5,180 


4,610 


4,780 


4,570 


17.750 


18.660 


14.100 


14.000 


''.08. 


Pound*, 


8.900 


6,200 

8,870 

8,070 

6^270 

18.600 

14.580 

18,600 

16^100 

14,880 

16^000 

8.070 


5,880« 


4.280 


4.280 


5^400 


4,720 


8,010 


4.750 


18LS80 


10.4»f 


14.860 


18,660 


^680 


6^800 


18.850 


1^650 


16,480 
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U>AD8  fOK  nrDBSTATIOSB  Ol 


".M. 

".10. 

'mmdB, 

Poundt. 

4.m 

4.980 

8,380 

8.470 

9.900 

9,178 

4,390 

4,440 

4,470 

4,890 

9^700 

9,840 

0^080 

9,170 

a^sso 

5^380 

4,900 

9,010 

10^180 

18,888 

90,190 

90,840 

19,800 

19,820 

10^190 

18^800 

0^790 

8,190 

8,880 

0^870 

* 
18,080 

18,700 

17,900 

17.700 

17,188 

17,800 

$t 


.15u 


Kffaet  OB  speciiiMB. 


".98. 


8.880 


7,980 


^180 


5^380 


8,780 


8^070 


0^088 


38,400 


10,400 


8.100 


91,000 


18.880 


Ptnutdt, 


10.780 


8^380 


8^880 


7, 


0^380 


8,490 


8,800 


91,800 


91,900 


Sheared  flben.    Split  Mend. 


Shewed  flbefe. 


Sheared  fibers.    Split  at  end. 


Sheered  flbere. 


Do. 


Do. 


Sheared  libers.    Split  at  end. 


Sheared  libers. 


Sheared  flbecs.    Split  at  end. 


Do. 


Slight  shearing.    Split  at  end. 


Sheared  flbecs.    Split  at  ead. 


Do. 


Da 


Sheared  libers. 


Opened  season  brseks. 


Sheared  fibers.    SpUtatend 


Sheared  fibers. 
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Table  3.— INDENTATION  TESTS— Continued. 


i 

6C 
•S 

.§ 

8 

1 

V« 

e 
a 

g 

1 

M 

V 

S3 

£l 

^ 

Q 

1185e 


1127 


1127 


07a 


97b 


1077a 


10776 


1092a 


761a 


812a 


812a 


oeoa 


0006 


605a 


6056 


818e 


818« 


750e 


^ 


;^ 


kT  VJ 


^ 


1 

LOAD0  FOK  IXUBMTATIOXS  OP^ 

".01. 

".02. 

".08. 

".04. 

".05. 

".06. 

".07. 

9 

".08. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Powids. 

Pounds. 

5,900 

9,900 

11  9S0 

18,000 

14,000 

14,000 

15^200 
17,900 

7.800 

11,200 

12,700 

14,180 

15,850 

16,400 

17,180 

5,100 

10,800 

18,100 

14,700 

15,950 

16,960 

17,900 

18,500 

4,100 

8,200 

9,950 

10,920 

11,420 

12,090 

12,700 

13,150 

6,600 

11.100 

12.600 

18,550 

14,060 

14,890 

16,600 

16^150 

1,900 

5,050 

7,950 

9,740 

10,900 

11.740 

12,600 

12.960 

4,800 

8,500 

9.900 

10,900 

11.560 

12,240 

12,500 

12.970 

4,900 

8,450 

9.940 

10,900 

11,870 

11,900 

12.860 

12.740 

5.260 

6.970 

7.700 

8,300 

8,900 

9,850 

9.740 

10,060 

4,500 

6,900 

7,700 

8,290 

8,780 

9,140 

9,600 

9,980 

4,800 

6,900 

7,950 

8,580 

• 

8,970 

9,870 

9,700 

10,000 

4,560 

6,600 

7.870 

7,970 

8,420 

8,850 

9,110 

9,530 

4,000 

7,050 

7.840 

8,250 

8,700 

9,180 

9,450 

9,900 

3,100 

4,800 

5,260 

6,560 

5,960 

6,300 

6,550 

6,800 

8,200 
4,300 

4.000 
6.060 

4,746 

4,970 

• 

5,400 

6,440 

6,780 

7,150 

7,440 

7,580 

• 
7,710 

2,600 

3,980 

4.450 

4,980 

5,150 

6,800 

5,500 

6,580 

3.950 

6,100 

6,900 

7,800 

8,280 

8,580 

8,980 
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L0AD8  FOR  DfDBHTATIOni  OP— 


II 


oo. 


Pounds. 


16,750 


IS,  750 


10, 210 


13,060 


10,500 


13,550 


13.480 


13,070 


10.290 


10, 810 


10,400 


9.780 


10.080 


0.930 


6.750 


7.910 


6^600 


0,800 


".10. 


".16. 


// 


.20. 


Poundt, 


10.180 


10,370 


10.820 


14,100 


17.040 


14,150 


14,050 


13,500 


10,680 


10,000 


10.800 


10,160 


10,380 


7,250 


6,780 


8,000 


5»770 


9,700 


Pound*. 


23,400 


38,900 


17.200 


Pounda. 


20,300 


19.200 


SfTeci  on  ■pecimen. 


Sheared  flben.    SjpUt  %%  end. 


Do. 


Do. 


Do. 


19.000 

21.000 

10,750 

19,100 

10,300 

15,900 

17,500 

12,400 

13,000 

12,700 

13,960 

13,200 

14,100 

12,100 

12.860 

12,300 

13,000 

8,560 
0,700 

0,960 

9,260 

9,880 

0,700 

7,380 

11.7U0 

12,900 

Sheared  flben.    \"  knot  in  oompresaed  surface. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Da 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Do. 


< 
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TABUt  3.— INDENTATION  TESTS— Continued. 


i 


g 

I 


750* 


882/ 


88V 


884« 


8S4« 


835« 


885« 


517a 


128< 


128< 


660i 


fi60e 


004 


604 


esiA 


UOm 


llOia 


780a 


1 


i 

s 


^ 


LOADS  rOK  IHDBSITATIOKS  01 


",0L 


Pawnd§. 


5,050 


8,000 


8,800 


8,770 


8,050 


4,100 


4,050 


2,060 


5^700 


MOO 


2,800 


2,960 


8,800 


2,650 


8,200 


4,400 


4.150 


5,440 


".01 


6^900 


5,000 


5^500 


5^580 


4,960 


5^060 


6^010 


8,960 


5^780 


6.500 


8.870 


4,200 


5,100 


8,560 


4,250 


8,400 


8,800 


7,580 


« 


08. 


Pound». 


7,840 


6,560 


6^090 


5,080 


5.540 


6^900 


6,900 


4,280 


6,840 


6,900 


3,500 


4,500 


5^850 


8^980 


4.566 


10,250 


#/ 


04. 


PtmndM. 


7,960 


6,760 


6,550 


6,880 


6^280 


7,400 


7,900 


4,560 


6,620 


7,070 


8,700 


4,780 


6,180 


8,880 


4.740 


10,970 


10,700        11«480 


8,880 


6.800 


«/ 


06. 


PoftndM. 


8,800 


7,160 


6^940 


6,680 


6,440 


7,750 


7,780 


4,740 


6^940 


7,880 


8,800 


4,970 


6^640 


4,240 


4,800 


11,580 


12,150 


0,400 


".06. 


8,800 


7,900 


7, 


6,000 


6^800 


8,150 


8,060 


4.060 


7,840 


7,580 


♦,100 


5,250 


6.820 


4,400 


5.060 


12,120 


12;620 


0,840 


// 


.07. 


Pom%d9, 


8^850 


8,150 


7, 


7.800 


7,060 


8.500 


8,470 


5,140 


7,660 


7, 


4.820 


5.450 


7,000 


4,670 


0^200 


12;800 


18,150 


10,840 


tt 


.00. 


9^799 


8,610 


7, 


7,940 


7.900 


8,780 


8,700 


7. 


8^280 


4,440 


0,700 


7, 


4,810 


6.870 


12,960 


U;740 


10,090 
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LOADS  FOB  nrDBHTATIOXS  OF^ 

",0«. 

".10. 

".15. 

".20. 

Pounds. 

Paundt. 

Pounds. 

Pounds. 

10,000 

10,420 

12,900 

14,000 

«pMO 

9,120 

11,800 

12.980 

8,120 

8,400 

10,100 

11,400 

7,720 

7,970 

9,740 

11,060 

7,880 

7,800 

9,260 

10,100 

0,060 

0,360 

11,100 

12,900 

8,960 

9.400 

11,500 

12,880 

5,510 
8,190 

6^780 
8,440 

6.660 
9.900 

10,900 

8,470 

8,700 

10,020 

10,900 

4,540 

4,700 

6,870 

• 

5.880 

5,850 

5,970 

6^800 

7.350 

7,500 

7,700 

9,300 

9,900 

4,020 

5,090 

5,960 

6,700 

5,480 
13.300 
14,200 
11  100 

5,590 
13,850 
14,540 
11.380 

1 

13,900 

Effect  on  speoimen. 


Sheared  ilben. 


Sheared  flben.    One  edge. 


Do. 


SUiP&fc  shearinc. 


Da 


Da 


Da 


Sheared  flben.    Split  at  endi. 


Sheared  flben. 


Do. 


Do 


i>o. 


Sheared  flben.    Split  at  end. 


Sheared  flben. 


Sheared  flben.    Split  at  end. 


Sheared  flbers.    Split  at  ends. 


Slight  shearing.    Split  at  ends. 


Sheared  flben  one  edge.    Split  at  ends. 


8.  Ex:  5 ^29 
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Table  3.— INDENTATION  TESTS— Continued. 


s 
§ 

I 


4««# 


4M« 


881a 


843e 


843 


1083a 


643a 


6435 


679a 


6796 


essa 


683d 


353a 


3536 


515e 


515e 


S62ia 


962^1 


e 

8 

3 


z 


r^ss^^ 


^m 


^ 


^ 


I 


m  "■ 


^^^ 


H 


L^  *J 


^ 


LOADS  FOB  CCDIMTXITOXB  OF— 


i/ 


.01. 


Poumit. 


6,500 


7,600 


1,300 


4,280 


4.200 


8,050 


2,900 


4,600 


4,280 


8,000 


3,350 


5,200 


4,300 


2,670 


3,300 


3,440 


5,000 


4,900 


".02. 


Poundt. 


12,800 


12,700 


2,250 


7,500 


7,150 


6,950 


5,800 


5,920 


6,300 


5,100 


5,700 


7,900 


6.750 


4,900 


4,880 


4,970 


7,250 


7,600 


".08. 


Pounds. 


15,800 


14,700 


8,100 


8,450 


8,850 


7,040 


5,940 


6.570 


7,150 


5^820 


6,560 


8,780 


7,670 


5,000 


5,570 


5,700 


8,100 


8,580 


".04. 


PoiMdt, 


16^400 


16^580 


8,470 


9,180 


9,350 


7,500 


6,540 


7,150 


7,750 


6400 


7,100 


9  870 


8  270 


6  550 


5,940 


6,100 


8,750 


9,200 


// 


.05. 


Pmmdt, 


17,500 


16,480 


8,700 


•,770 


9^970 


7,960 


6,720 


7,590 


8,200 


6,780 


7,520 


9,880 


8,700 


6,950 


6^280 


6,440 


9,050 


9.450. 


".66. 


Poundt, 


17,960 


17,100 


8,960 


10,470 


8,450 


7,200 


7,980 


8^490 


7,150 


8,000 


10,280 


9,340 


7,240 


6,660 


6,620 


9,340 


9,770 


// 


.07. 


18,660 


17,450 


4,080 


10,600 


11,000 


8,870 


7,480 


8,440 


8,810 


7,480 


6,880 


10,700 


9,730 


7,670 


7,040 


6,960 


9,500 


10,100 


It 


08. 


19.700 


17,800 


4,180 


11,400 


11,880 


9,200 


7,680 


8,800 


9,200 


7,850 


8,700 


11,000 


10,040 


8,010 


7,330 


7,070 


9,900 


10,360 
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LOADS  FOB  DVDEVTATIOm  OF— 

".00. 

• 
".10. 

".15. 

".20. 

J^MMMtt. 

Foundi, 

F9umdi, 

^TwW^^Vt&m 

U800 

19^900 

21,800 

is,  600 

18b  000 

18,800 
4,870 

4.280 

4.880 

6^840 

11,800 

12,150 

18,900 

15,260 

11,820 

12,100 

14,500 

15,600 

0,480 

9,900 

11,600 

12,690 

8,220 

8,480 

9,850 

11,100 

0,080 

9,410 

11,000 

12,690 

9,500 

9,740 

11,800 

12,800 

8,140 
9,050 

8,400 
9,800 

9,900 
10,850 

11,950 

11,270 

11,480 

13.600 

14,600 

10,350 

10,650 

12,500 

14,000 

8,290 

8,600 

9.900 

11,150 

7,700 

7,960 

9,450 

10,200 

7,480 
10,100 
10,900 

7,580 
10,840 
10,780 

8,700 
12,200 
12.400 

13,400 

Effect  on  spedmen. 


ShMtfwlflbOTt.   BadialivUt 


Da 


ShMtfwl  flbwi  I'' ksd  In  indenttd  A 


SbMtfedflbOTt. 


8Ucktah6MfBC.   f  knoC  »t  edg«w 


SiMiMdflben. 


Da 


Da 


Da 


Sheaed  flbOTt.    Split  at'ends. 


8b«Medflb«rt. 


Da 


Da 


Do. 


Da 


Sheared  fibera.    Split  at  end. 


Da 


Sbeued  flbera. 
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Table  3.— INDENTATION  TESTS— Continned. 


J 


o 

o 


I 


263ia 


492a 


4926 


4eia 


401/ 


488a 


4886 


5006 


5006 


746a 


loeaa 


930 


930 


333a 


1124a 


458a 


4586 


m 


I 


LOADS  FOK  DTDIXTATIOm  OF— 


Poundt, 


4,500 


4.300 


4,100 


9,800 


5.100 


6^100 


4,800 


4,000 


2,150 


2.000 


3,250 


8,900 


3.050 


2.150 


1,910 


1,450 


5,900 


5,200 


"01 

".01. 

".04. 

Fomndt, 

POMNdf. 

* 

POMNdf. 

0^100 

6^670 

6,860 

5,440 

6,070 

6,240 

8,800 

10,200 

11,800 

12,800 

18,800 

14»250 

10,000 

11«400 

12,850 

9,660 

10,800 

11,700 

7,700 

8,780 

9,540 

7,540 

9,000 

9,780 

5,480 

7,560 

8,400 

5,000 

7,140 

8,460 

4,750 

5,860 

5,980 

0,250 

6.940 

7,560 

4,240 

4.530 

4,780 

8.800 

8,540 

8,730 

5,500 

6,670 

7.250 

5,100 

8,200 

• 

9,440 

9,600 

11.700 

13,280 

8,150 

1 

9,900 

.     11,160 

• 

".06. 

".06. 

",07. 

".08. 

Pwmdi. 

PMmdf. 

PiMNUU. 

P9¥Mdt. 

7.170 

7.890 

7,570 

7.720 

6,360 

6^600 

6^800 

6.980 

11,960 

12,650 

18,250 

13,780 

14.970 

15.750 

16^880 

1 
16^980 

1 

12,960 

13,970 

14,070 

14.720 

12,100 

12,780 

18,200 

13,560 

10.160 

10,680 

11.250 

11,900 

10,400 

11.100 

11,980 

12,520 

9,070 

9,620 

10,150 

10,000 

8,980 

9,700 

9,980 

10.660 

6,380 

6,870 

7,200 

7,710 

8.010 

8,470 

8,870 

0.240 

4.980 

5,250 

5,450 

5,670 

3,970 

4.180 

4,860 

4,570 

7,780 

8,270 

8,740 

9,210 

10,100 

10,680 

10,900 

11.480 

14,400 

15,200 

15.960 

16,580 

12,060 

12.900 

13,570 

14,080 
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LOADS   FOB  DTDUrrATIOXB  OF— 


".09. 

".10. 

".m 

Pounds, 

Potmdt, 

Pounds, 

7.930 

8,100 

9,400 

7,170 

7,380 

8.400 

14,400 

14,880 

17,800 

17,580 

18,120 

21,500 

.20. 


Pounds, 


0^900 


9,150 


19,980 


15,800 


13,880 


12,080 


11,060 


8,180 


9,590 


5,810 


4,800 


9,820 


12,080 


17,220 


14,800 


15,800 


14,250 


12,460 


11.250 


U,480 


8,580 


9,900 


5^980 


5,000 


10,000 


12,400 


17,700 


15.800 


15^980 


14.300 


13,500 


10,700 


11,900 


0^880 


5,980 


17. 


SkMred  ilbcn.    SpUtat 


Doi 


Da 


SU^tskMvteg.    Splitatcnd. 


SkMredmwn.   SpUtAlead.    Short  ipeelmcii  4|"  lonj^ 


Sheaved  ilben  one  edge.    Split  at  end. 


14,500 


19,700 


18,250 


12,850 


12,800 


7,580 


0^800 


16,460 


20,200 


19,900 


Split  at 


Sheared  flbeit.  Split  at  enda. 

Sheaied  flbert.  Split  at  end. 
Sheared  flbere. 

Sheared  libera.  Split  at  comer. 

a 

Sheared  libera. 

Da 
Split  at  enda. 
Sheared  flbera. 

Da 

Do. 


454       TESTS   OF   IBON   AND   STEEL   AND   OTHEB   MATERIALS. 

Tabus  3.— INDENTATION  TESTS— Continaed. 


I 


€la 


tu 


1064a 


10M6 


1192s 


U6l0 


425a 


811a 


aia 


947# 


U70 


7S» 


0Kb 


S9ii 


180a 


1806 


lite 


LOADS  FOK  DTDERTATIOSB  OP— 


t=2 


K 


".OL 

".01 

".08. 

".04. 

".06. 

".06. 

FOMMb. 

Poundt, 

Pmmdt, 

Poundt. 

Jwmifj. 

Pmmd». 

i.800 

6,800 

8,109 

8^880 

8,290 

9,660 

i,500 

7,500 

8,966 

9.780 

10,850 

10,960 

8.860 

7,600 

9,400 

10,860 

11,100 

11,700 

8,900 

9,080 

10,560 

11,460 

12,680 

12,600 

6.000 

9^919 

12;  250 

18,870 

18,940 

14,480 

2.860 

6,760 

8,966 

16,866 

11,200 

11,960 

4,810 

7.940 

9,880 

10,820 

11.660 

12;  200 

6^100 

10,000 

11,809 

12,666 

18.840 

13,800 

4.200 

7,800 

8.699 

9,670 

10,150 

10.700 

4.060 

6,759 

6,669 

6,880 

6,546 

0^620 

8,560 

8,960 

4,849 

4,566 

i,«80 

4.880 

8,080 

M50 

6,070 

6,610 

6,960 

7,420 

4,170 

4,910 

6,566 

6,100 

6,500 

6,790 

4,700 

6,700 

7,650 

7,780 

8^850 

8.600 

8,840 

4.580 

6,696 

6^896 

6,570 

6.050 

4.660 

5l286 

5,780 

5^990 
7,240 

C480 

2,870 

6,850 

6,560 

6,940 

7,870 

2,500 

2,950 

8,280 

8,620 

8,650 

8,740 

a 


67. 


8,860 


11,170 


11,650 


12,970 


14,850 


12,860 


14,306 


11,200 


6^760 


5^060 


7,710 


7,660 


9.150 


6,460 


6,780 


7.760 


8,780 


u 


10k 


11,550 


12,480 


18;  820 


1M70 


12,800 


12,640         13,410 


15,100 


11,650 


6;  746 


5^290 


8,120 


7,370 


8;  550 


IL870 


6^870 


8,060 


3,  NO 
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Tablk  3.— INDENTATION  TESTS-ContinuecL 


L0AD8  lOB  DTDKaTATIOn  OV— 

• 
KfEpcioatpectaiea. 

".09. 

'MOt 

".15. 

/r  «• 

Pmmdi. 

P^WMb. 

Fmua^ 

P^WMb. 

- 

10,560 

10,789 

19.460 

13;  500 

Sheared  tben. 

11, 8M 

11,900 

14,990 

13^606 

Da 

12,810 

13;  150 

15^590 

17.990 

• 
Da 

• 

ia,640 

13,090 

16,600 

17.100 

Da 

15^640 

15,920 

18,010 

19,109 

Da 

13.980 

13,779 

16^356 

18^900 

SU^t  sheeilBg  of  flben. 

19.910 

14.390 

16^990 

18,500 

Skeered  itben. 

15^540 

15^960 

18,900 

19;  400 

Da 

11,960 

12,960 

14.700 

16^600 

Da 

8,800 

6,070 

8,900 

8,500 

Da 

6,900 

6^990 

6^400 

7,140 

Da 

8.409 

.8,640 

9,900 

11,400 

Da 

7,850 

8,100 

9,600 

10.600 

Da 

9^940 

10,150 

13;  000 

13.400 

Skeered  flbec9  ftleng  «M  edge. 

0^900 

7,960 
8,510 

7.070 
7,690 
8,680 

8#liftAteBd9.   Short  med]iiea4''.70  lone 

9,900 
9,900 

SUght  eheMiBff.   SpUiAiend. 
Sheared  flben 

11.000 

3,990 

4,160 

0 

4,750 

8^890 

Da 

^ 
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Table  3.— INDENTATION  TESTS— Oontinaed* 


S 

s 

I 

m 

8 

I 


U4« 


U4t0 


114iS 


114iS 


144 


212< 


21U 


2071 


287t 


227ia 


227a< 


227a< 


431a 


561« 


651< 


747a 


7476 


1045 


tjb 


§ 


LOABt  FOB  INDBHTATIOm  OP— 


".OL 


1.I60 


4,400 


1,400 


I;  too 


1,450 


5,500 


1,500 


4,100 


5,400 


5,500 


5,440 


4,160 


5,420 


2,000 


2,060 


5,800 


8,100 


4,400 


ft 


02. 


2,870 


6,500 


4,150 


4,060 


4,890 


5,800 


8,840 


5,470 


6,500 


4,560 


5,670 


6^580 


4,760 


5,620 


8,480 


5,680 


8,970 


5,760 


// 


06. 


2,840 
6.880 
4,870 
4,500 

5,700 


4.460 


6,060 


7,100 


4,880 


5,970 


7,470 


4,900 


5,970 


8,860 


6,660 


4,870 


6,860 


// 


04. 


8,400 


7,270 


4,660 


4,770 


6,280 


5,010 


4,880 


6^870 


7,450 


5,020 


6,400 


7,900 


5,480 


4,900 


4,160 


6,-960 


4,440 


7,050 


tt 


.06. 


8,670 


7.680 


4,880 


5,020 


6,680 


5,070 


5,160 


6,840 


7.880 


5,880 


6,600 


8,260 


6,070 


4,470 


4.800 


7.180 


4,880 


7.660 


ii 


8,>970 


.8,010 


5,080 


5,560 


7,060 


5,480 


5,620 


7,160 


5,600 


6.970 


8,740 


5,970 


4,700 


4,680 


7,860 


5,100 


8,270 


It 


07. 


8|800 


8^450 


5»290 


5»810 


7,400 


5,710 


5»880 


7.4T0 


8,470 


5,800 


7.280 


8,910 


6,820 


4,840 


4,880 


7.550 


5,140 


8,940 


8,740 


5,440 


6^7N 


7. 


6,000 


6,910 


7,770 


8,7 


6,120 


7,660 


9.120 


6,500 


4,940 


5,150 


5,370 


9)250 
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LOADS  FOR  nrDINTATIOHB  OV— 

".0». 

'MO. 

".15. 

".20. 

Poundi, 

PowMb. 

Poundt. 

Poundi. 

4,040 

4,080 

4,880 

6,460 

8,890 

9.100 

10,980 

12,300 

6^060 

6,880 

8,190 

8,900 

6^870 

5,930 

8,980 

7,400 

7,880 

8,060 

9,900 

10,460 

8,280 

8,680 

«»»o 

0,900 

8,380 

8,740 

8,400 

9,470 

7,000 

8,170 

9,600 

9,030 

9,U0 

10,800 

12,000 

8,890 

8,810 

8,680 

9,880 

7,810 

b,700 

9,370 

9,810 

U,400 

11,860 

8,910 

7,100 

8,850 

9,480 

5,070 

5,180 

8,460 

8,900 

5,870 

6^680 

8,750 

7,680 

7,780 

7,890 

8,600 

8,800 

5,470 

6,680 

8,580 

8,700 

10,050 

10,160 

12,100 

18,250 

Sffect  on  Bpooinicii. 


Sheared  flben. 


Split  at  ooiner.    Fibers  not  sheaied. 


Da 


Split  St  corner.    Slight  sheering. 


Split  at  end.   libers  not  sheared. 


Split  at  end.    Sheaied  fibers. 


Sheared  fibers. 


Split  at  end. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Slight  shearing  of  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Slight  shearing  of  fibers. 


Do 
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s 

s 

m 

a 

o 

•a 

m 


1015 


864« 


9M« 


987« 


lOSte 


97a 


ao8# 


306/ 


Wlb 


Wlh 


0486 


9486 


438a 


580a 


1265 


1255 


I 


LOAO0  FOB  nDEVTATIOai  OF^ 


g 

3 


^ 


2^ 


".OL 

".01 

".tBL 

P^HMlCa 

P^HMlCa 

Pommdi. 

4,500 

7,400 

8,560 

&•» 

4,400 

5,060 

4,060 

«»480 

7,400 

4,200 

8^440 

5^840 

8,880 

5^550 

8,170 

8,060 

fiktBO 

6,070 

4,100 

8,820 

8,040 

8,480 

8,100 

7,150 

8,500 

4,860 

8^810 

8,080 

4,100 

4,800 

4,060 

iOTO 

7,200 

4,800 

7,000 

7,000 

4,500 

7,860 

8,010 

4,100 

7,500 

8,880 

4,500 

5,870 

.    8,880 

2,000 

^880 

i.300 

8,200 

8,000 

8,050 

2,000 

8,820 

3,470 

n 


04. 


8,000 


5^750 


7,070 


8,500 


«. 


6,500 


7,850 


7. 


5,480 


i.«i 


7. 


8,470 


8,750 


8,440 


7. 


it20 


8,700 


8,570 


".06. 

".08L 

P^hmIc 

PmmiM. 

0.170 

8,480 

«b«BO 

«»»o 

«.»o 

08.  «> 

8.050 

7,860 

8,870 

7,870 

7,100 

7,800 

7,570 

7,880 

4,020 

8,180 

5,000 

5^000 

4,000 

4,750 

8,200 

8,500 

8,880 

0,180 

0,980 

8,880 

9,820 

10.400 

7,450 

8.040 

4,870 

5,100 

8,800 

4.000 

8,800 

8.820 

M 


.07. 


ft 


0,800 


8^870 


0^450 


7, 


7, 


7,560 


8.820 


6,560 


8^000 


5,560 


8^790 


9,600 


10,800 


U»,000 


6^440 


5,  MO 


4,160 


i,J80 


0,970 


7.070 


9.740 


8^850 


7. 


7, 


8,400 


8,870 


8;240 


5,860 


9,820 


10.080 


11.100 


8.eM 


5,420 


i.«» 


4,280 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOft  nfDBXTATIOKS  OF^ 

Effect  on  speoimen. 

• 

".Oft. 

".10. 

".15. 

".20, 

Pvwudi. 

PoiMMiC 

Pomute. 

PMMldff. 

9,250 

9,480 

u,9eo 

12,900 

Indented  without  shenring. 

7,540 

7,780 

10,050 

11.800 

Do. 

0^800 

9,900 

10,500 

Slight  tbearing.    SpUtttiok. 
Slight  sheniing- 

8.800 

8,790 

11.000 

.•«■■■••«• 
12.100 

8,110 

8,270 

9,650 

10.850 

Shenred  flben. 

7,780 

8,100 

9,250 

9.750 

Da 

8,780 

8,980 

10.200 

U.100 

Indented  without  shearing. 

8,900 

8,400 

10,400 

11,100 

Do. 

6,370 

6.470 

7,860 

7,640 

Shenred  fibers. 

5.980 

6,850 

7,960 

8.800 

night  shearing  of  fiberis. 

• 

9,250 

9,550 

11,100 

11,600 

Shewed  flbms. 

10,080 

19,300 

11,950 

U.200 

Do. 

11,290 

11,750 

18,750 

15.800 

Slight  sheering  of  fibers. 

11,480 

11,660 

18,400 

14,540 

fibers  did  not  shear. 

» 

8,940 

9,270 

11,100 

12.406 

Slight  shearing  of  fibers. 

5,560 

5.620 

6.490 

6.960 

Sheared  fibers. 

4,470 

4,640 

5.850 

• 

5,700 

Do. 

4,370 

4,400 

5.250 

5.600 

Do. 

• 
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Table  3.— INDEKTATIOK  TESTS— OcntiiiiMcL 


S 

8 

1 

8 

M 


mm 


51te 


96W 


96W 


10010 


lOOV 


1034a 


1024a 


lOMa 


10906 


122a 


830» 


880f 


a 

I 


u>Aia  voB  nnmrrA' 


■ 


^ 


^ 


"ML 


e»880 


fi^aoo 


2,710 


«,»• 


2,400 


2,700 


8,200 


1,680 


1,600 


4.000 


1,800 


2;  000 


8,480 


8,030 


2,620 


5,010 


4,700 


/f 


7. 


6»040 


2,860 


iooo 


6^080 


^260 


8,870 


4,800 


4,060 


4,000 


5,020 


8.600 


7,880 


6^060 


n 


.04. 


WMlf. 

8,400 

8^746 

8,910 

8,860 

6,860 

61468 

8,176 

2.820 

8,420 

8,180 

8,160 

8.760 

7,866 

8,240 

6,826 

6,890 

6,666 

6,000 

8^720 

6^790 

6,100 

6,880 

4,820 

4.670 

4,660 

4,680 

6,460 

6,820 

6,200 

5,856 

8  850 

4,010 

8,380 

8,780 

6,280 

6.800 

• 
".66^ 

".OOL 

P^tHtiBt 

JtaOi. 

16.120 

16^416 

16.776 

11«496 

6.770 

7.066 

8.400 

8,866 

8,666 

8^880 

8,166 

9.666 

8,866 

9,666 

6,260 

6,666 

6,256 

6^470 

6,180 

6,570 

5,780 

6,060 

4,880 

6,100 

4,720 

4,060 

6,860 

6,820 

6,860 

6,650 

•  4,060 

4,160 

9,080 

0,400 

7.400 

7,900 

M 


07. 


16V« 


4»        13;190 


7, 


8.760 


16^460 


9.960 


6^780 


6^810 


6^660 


6^880 


6,860 


6^170 


7.250 


7,080 


4.270 


9.560 


8.420 


11,979 


1X586 


7, 


8.856 


16^880 


9^470 


7.600 


7.010 


6^880 


6^670 


6,680 


6,250 


7.400 


7.280 


4.870 


0,980 


^800 
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LOADS  POB  nrDniTATiovB  or— 

"M, 

".10. 

".16. 

".20. 

Poundi. 

Pcundt. 

Poundt. 

Pounds. 

11,870 

11,720 

14,050 

15.500 

13,190 

13,510 

16,500 

17,700 

7,670 

7,970 

9,100 

9,800 

4,000 

4,100 

5,200 

11,260 

11,500 

13,500 

15,100 

10,800 

10,860 

13,100 

14,850 

9,700 

10,020 

11,850 

. 

7,100 

7,450 

8,660 
8.660 

7,200 

7.400 

7,100 

7,270 

W,   WW 

8.000 

61900 

7,150 

8;  500 

9,100 

5,780 

5,850 

6,940 

7,660 

5,480 

6^590 

6,400 

6,850 

7,690 

7,770 

9,100 

9,600 

• 

7.580 

7,850 

9,150 

10,880 

4,420 

4,590 

5,060 

5,850 

10, 170 

10,390 

11,850 

12,100 

9  160 

9,520 

• 

11,650 

12.400 

BfTeot  tn  speeimeii. 


Slight  shearing  of  fibers. 


Do. 


<  Slight  shearing  of  fibers,    Indented  section  oorers  ansoand 
(     knot  I"  diameter. 


Sheared  fibers.   Split  at  end  following  rings. 


Slight  shearing  of  fibers. 


Do. 


Sheared  fibers.    Split  at  end. 


Slight  shearing  of  fibers.   Split  at  end. 


Do. 


Do. 


Do. 


Sheared  fibersL 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Slight  shearing  of  fibers 


Do. 
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Table  3.— INDENTATION  TESTS -Continned. 


a 


g 


787f 


737« 


7SU 


283/ 


56U 


68U 


11370 


11370 


942« 


942« 


540« 


744d 


7446 


386 


386 


682a 


490« 


480« 


^ 


^ 


LOADS  FOR  IKDEXTATIOIIB  OF— 


".OL 


Pounds. 


1,920 


3,080 


8,050 


S,400 


4,900 


4.500 


4.000 


4,700 


3,550 


3,400 


2,050 


1,820 


1,580 


2,200 


1,550 


2,800 


5.900- 


8,500 


".02. 


Pounds. 


4,000 


5,250 


9.000 


6^820 


6,480 


8.180 


7.890 


8,150 


5.750 


2.680 


1,870 


2.340 


2,720 


2,420 


4,080 


8.050 


0,350 


".03. 


Poundi. 


4,880 


6,060 


11,000 


6,400 


6,600 


5,900 


9,880 


8,460 


7,360 


6,760 


2,940 


1,920 


2,540 


2,980 


2,580 


4,640 


8,800 


10,6C0 


// 


.04. 


Pounds. 


5^140 


6,460 


11,900 


7,060 


7,850 


6,750 


10,750 


9,140 


7.960 


7.260 


8,150 


2,040 


2,660 


3,150 


2,710 


4,860 


9,400 


11,360 


// 


.0& 


Pounds. 


^220 


6,760 


13,i50 


7,640 


7,780 


7,080 


10,950 


9.780 


8.550 


7.600 


3,280 


2,080 


2,770 


8,280 


2,790 


5,080 


9,900 


11.820 


// 


,061 


// 


Pounds. 


6^470 


7.020 


13,050 


8.250 


8,060 


7.550 


11,600 


10,320 


8.900 


8,050 


3,360 


2,160 


2.870 


3,420 


2,910 


5^440 


10,370 


12,260 


.67. 


"I 


Pounds, 


^680 


7.150 


13,500 


8,660 


8,850 


7.870 


11,840 


10,740 


9,160 


8,820 


3,480 


2,260 


2,970 


3,570 


2,990 


5,640 


10,790 


12,460 


Powis. 


5^811 


7.440 


14.050 


9,150 


8.850 


8.18D 


12.100 


11,000 


9.560 


8,600 


3,540 


2.350 


3,070 


3,660 


3,090 


A  860 


11.200 


13,100 
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LOADS  FOB  IKDINTATIOBB  OP— 

Effeot  on  tp«ciinen. 

".09. 

".10. 

".16. 

".20. 

P<mn4$. 

PmnUE*. 

Pomndi. 

Fowi^dt, 

ft,  900 

0,070 

7,420 

7,900 

Sheared  flben. 

7,570 

7,680 

8,990 

9,460 

Do. 

14,870 

14,680 

17,100 

18,800 

Da 

9,450 
9.000 

9,770 

12,100 
11,150 

Sheared  flben.    Split  »t  end.    Short  specimen  6"  long. 
Sheared  fibers. 

9,860 

12,400 

8,470 

8,750 

10,600 

11,600 

Do. 

12,890 

12,570 

14,600 

16,600 

Do. 

11,400 

11,780 

13,750 

14,800 

Do. 

9.870 

10,080 

11,650 

12,900 

Do. 

• 

8,900 

9,150 

10,860 

12,000 

Do. 

%too 

2,380 

3,810 
2,400 

4,470 
2,870 

Bhesxed  fibers.    Split  at  end.    Short  specimen  4".7  long.. 
Sheared  fibers. 

3,160 

8,090 

8,170 

3,750 

4,140 

Do, 

3,690 
3,180 

8,790 
3,280 

4820 

Sheared  fibers.    Split  at  end. 
Sheared  fibers. 

3,800 

4,280 

0,020 

6,180 

7,440 

7.920 

Do. 

11,380 

11,500 

Slight  shearing  of  fibers.   Split  at  end. 
Do. 
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Table  3.— INDENTATION  TESTS— Coaiawd. 


8 
t 


4744 


474« 


47l« 


47l« 


M0i 


M5/ 


340« 


7U 


7l« 


4876 


8876 


11634 


1163« 


446a 


BlU 


BlU 


454< 


o 


LOADS  FOB 


"^l. 


Poundt, 
1«650 

1,M0 

0,100 

6^800 

4,450 
8,090 
4,800 
8,480 
9,900 
8.460 
3,460 
8,860 
2,810 
8,670 
8,800 


// 


08. 


8,400 


2,450 


2,800 


8,870 


2,990 


11,900 


8,400 


6,700 


6,750 


6,850 


6,060 


8,980 


8,950 


8,280 


8,180 


4,040 


n 


4,170 


8,920 


4,150 


4,560 


8,840 


8,880 


18,860 


0,990 


7,190 


6.000 


6,960 


6,470 


4,450 


4,440 


8,560 


8,500 


4,500 


tt 


t 

i 


t         I 


Pomnd§.     Pi 


4,960         5,220 


4,220 


4,870 


4,650 


5,250 


15^500 


!«, 


7. 


6,189 


7. 


5,640 


4,490 


4,560 


8,670 

8,620 

4,770 

5,380 

4.860 

4,770 

4,840 

5440 

3,»0 


8,810 


11^  100 


11,7: 


7. 


6,460 


7,750 


6,800 


4,600 


4,670 


8,770 


3,680 


4,060 


5.490 


4,530 


4,960 


4,970 


5,560 


16^800 


iX4m 


7,610 


6^000 


5,000 


4,750 


4,770 


3,880 


8,770 


5,820 


5,580 


4,680 


5,240 


5,180 


5.640 


8^900,       S.KI 


im 


iii^86o     n,m 


USB! 


7. 


6^780 


6^160 


4,780 


4,889 


4,070 


8.890 


5,440 


7.1 


^m 


81 5« 


i.9» 


'5^120 


4.1» 


3,970 


5,589 


5,660         6,7» 


4,750 


5,580 


5,320 


5.780 


4.870 


i,m 


5,450 


9^89 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOR  INDKNTATIONB  OF— 


19. 


// 


10.  ".15. 


nds.     Pounds.     Pmindt, 


,900  '        3,980  I        4.360 


".20. 


Effect  on  apcMjimen. 


,250 


4,420  4,800 


Sheared  flben.    Split  at  end. 


Do. 


,  500         19, 100         22,  300 


23, 800     Sheared  fibers. 


,400        14, 900 I  Slight  sheariog.    Split  at  end.    Short  spocimen  4".7  long. 


,210 


,080 


,680 


,570 


8, 350  9, 500  9, 970     Sheared  fibers. 


7, 170  I        8, 500  9, 250  I  Do. 


8,790 


6,760 


,  060  5, 110  5, 940 


,250 


,270 


5,290 


4.370 


,  970  I        4, 160 


,720 


,880  5, 930  6, 410 


,490  5,540 


,950  i        6,050 


9,900 


7,800 


6,100 


4,960 


4,750 


5,810  '        7,050 


6,920 


10,700 


8,650 


6,250 


6,180 


5,380 


Do. 


Do. 


Do. 


Do. 


Do. 


Sheared  fibers.    Split  at  end. 


7, 800     Slight  shearing  of  fibers. 


6,670 


,980  5,080  5,750  6,080 


,  120  6, 310  '        7, 850  8, 700 


6, 360  6, 880 


7,350 


Sheared  fibers. 


Do. 


Do. 


Do. 


Do. 


a  i?.Y  n .^0 
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Table  X—IXDENTATIOy  TESTS— Continued. 


8 

s 

1 


a 

o 


•« 

I 


LOADS  FOB  DTOBXTATIOIU   OF— 


a 
o 


'.01. 


.02. 


w 


OS. 


.05. 


.00. 


'.07.  ".08. 


85te 


70t« 


7€8« 


466a 


iSOa 


4006 


nu 


92U 


02Ba 


Pound*.  I  Pounds.     Pomrnds.     PoumdM.     Poundt,     Pounds.     Pounds.     Pcundt. 

!  ■  .  ■ 

6,990  i        4,620  4,440  4,560  4,700  4.600  4.960         5,150 


4.450 


5,950  6.550  6.760  7.040  7,640 


7. 850 


6.650  6.450  j        6.740  7.650  7,650  7.400  7,8S0 


-ll 


80a 


30a 


120«i 


184« 


1840 


10« 


10« 


10860 


4.800 


6,500 


6,050        12,500 


6,900 


2,900 


6,900 


5,900 


9,940 


4,140 


7.460 


6,600 


16,700 


13,960 


11,460 


12.050 


12,76ffl      13,430 


14,050 


14,920        15,750        16.400         17.100 


12,880        12,960  i      13,470         14,100 


14,500 


17,600 


14.3S0 


4,960  !        5,460  5,820 


7.980 


8,460 


9,470  j      10,220 


6,180  I        6,680  ;        6.980 


8,920  9,340  ;        9,610 


9.99J 


10,780        10,360-j      11,800:      12,100 


4, 650  !        8, 300  f        9, 250  ;        9, 880        10, 460        10, 920  i      11, 860         11. 860 


8,700 


2,410 


3,450 


3,040 


3.420 


3,510 


2,960 


3,650 


4,000 


4,210 


3, 260  3, 570 


4,260 


5,020 


4,570 


5,180 


4,200 


5,400 


4,480 


3,890 


4,900  5,880 


4.600 


4,090 


5,680 


5,260  5,570  5,920 


6,070 


5,950 


4,780 


6,050 


5,470 


6,340 


5,240 


6,520 


5,860 


6,550 


5,520 


6,020 


10,920 

11,860 

5,120 

5,350 

4,340 

4,550 

6,880 

6,080 

6,170 

6,560 

6b  520 

6,880 

7,080 

5,830 


6,070 


7,190  1        7,610 


5.560 


4.770 


6,3:!0 


6,860 


6,810 


7,380 


6.270 


7.840 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  DIDKHTATIONB  OF— 


"M. 


Pound*. 


5,850 


8,100 


8,000 


15^000 


17,960 


14,880 


7,850 


10,340 


12,780 


12,370 


5,880 


5,020 


e.470 


7,070 


7,070 


7,580 


8,550 


8.150 


Pound*. 


5.450 


8,280 


8,100 


15,320 


18.160 


15^250 


7,680 


10,800 


18,150 


12.780 


6,050 


5,200 


6,600 


// 


.15. 


Pound*. 
6,300 

0,480 

8,900 

18,400 

20,900 

18,200 

9,480 

12,900 

15,900 

15.500 

6,500 

6,300 


1/ 


.20. 


Effect  on  specimen. 


Pound*.  I 
I 
6, 750  :  Sheared  fibers. 

10,300  *  Do. 


9,800 


19,500 


22,400 


19.400 


Do. 


Do. 


Do. 


Sheared  fibers.    Split  at  end. 


10, 600     Sheared  fibers. 


13,650 


Do. 


17, 600     Indent<Ml  with  slight  shearing  of  fibers. 


17, 700     Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


6,950  I  Slight  shearing  of  fibers. 


7,200  8,680 


7,350  !        8.850 


7,780 


9,370 


6, 740  I        8. 100 


8,320  ,      10.450 


Slight  shearing  of  fibers.    Split  at  end. 


Do. 


9,950 


8.800 


11,400 


Do. 


Sheared  fibers. 


Do. 


Slight  shearing  of  fibers. 
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Table  3.— INDEKTATIOX  TESTS— Continued. 


• 

a 

u 

a 

« 

•s 

s 

2 

c 

V 

t 

c 

a 

a 

e 

o 

M 

w> 

t 

P3 

/» 

LOADS  rOtt   IXDK2CTAT10X8  OF— 


103«e 


1049a 


281e 


281  le 


dSSe 


95Se 


116a 


liem 


116»& 


116ea 


314a 


3146 


428a 


133« 


133« 


380a 


63.V 


53^ 


".01. 


'.02. 


'.03. 


.04.  ".05.      I      ".06.  ".07.  ".Oe. 


Pound*,  j  Pound*.     Pound*.     Pmtnd*.  .  Pound*.     Pound*.  ,  Pound*.  ,  Poiini«. 
3.860  6,250  7.200  7,750  8,150  8,400;        8,740  8,920 


4,620  ,        6,350  7,050  7,570 


lilli 


3,550  4.320 


2,920 


m 


^ 


ii 


m\ 


\11L 


3,700 


5,700 


3,250 


5.150 


8, 050  8, 440 


4,600  4.820  i        5,150  5,230 


8.880  I        9,220 


5,520 


5,660 


2.850  3.900  4.220  4.550  4.830  I        5,100 


3,550  3,680  3,780  3.940  i        4,150 


3. 680  4, 180  4. 440  ;        4, 650 


5. 050  I        7, 250  8, 100 


8.900  I        9,350 


2,9.')0  4,160  4,500  .        4,770 


2,  600  4, 380  '        4. 970  |        5, 440 


5.000 


5,760 


4,370 


4,880 


9,980 


5.250 


5,360  5,630 


4.670 


4,880 


5.080  <        5.310 


10,350 
5.460 


10,  no 


5,680 


6, 160  6, 390  I         6, 680 


2,450  5.060  6,040  6,550  7,020  7.500  7,900  8,240 


4. 400  1    5, 650     6. 6.50     7, 050 


5, 050  I    6. 290     6.  780     7, 200 


6, 340  :   7, 380  i    7, 980 


8,600  I    9,650    10,310 


6.420  ;        7,950 


9.020 


3,700  5,500  ;        5.770  5.970 


7,420 


7,610 


8,470 


7, 840  8.  080 


8.260 


8,020 


8,980 


8,300  8,640 


9,260  I        9,700 


11,050         11,560         12,250         12,560 


0.710         10.240 


6,320 


6,550 


5,250  6,680  7.180  7,610  7,980  '        8,400 


7, 700  ;        8, 720  9. 400  l        9, 970         10, 480 


I 


10,760 


6,680 


8,800 


10,980 


11.280 


7.060 


9.130 


11.450 
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Tablk  3.— INDENTATION  TESTS-Contiuuetl. 


LOADS  FOR  INDBXTATIOXB  OF— 


".W, 


Pounds. 


0,060 


9,440 


5.870 


5,750 


5,070 


5,420 


ii,ieo 


5,860 


6,800 


8,560 


8,700 


8,800 


10,100 


13.100 


11,880 


7,260 


9.450 


11,810 


'MO. 


Pounds. 


".15. 


//  .: 


.20. 


Pounds. 


9,440  ,      10,050 


9. 850         12. 100 


6,050 


6,010 


5,100 


5.560 


11.460 


Pounds. 


11,800 


12,950 


7,100 


6, 550  7, 400 


6,550 


5, 070  7. 200 


7,150 


8,860 


0,080 


0,250 


10,300 


13,380 


12.800 


0.700 


12,250 


10.600 


10,700 


10,600 


12,400 


16,100 


15,200 


11,800 


14,200 


Effect  on  apechntii. 

4 


Slight  8beariDK  of  fibers. 


Do. 


Split  at  endi.    Fibc'i  m  nut  Hhiar*  d.    Sfieciim  n  4".7  long. 


Do. 


Sheared  fibers. 


7, 200     Sheared  fibers. 


13,500 


16,050 


16,800 


12,800 


15,050 


Split  at  end.    Fibem  did  not  shear. 


Slight  shearing  of  flbt^rs.    Split  at  end. 


Do. 


Do. 


Do. 


Do. 


Slight  shearing  of  fibers. 


Do. 


Do. 


Sheared  fibers. 


Slight  shearing  of  fibers. 


Po. 
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Table  3.— INDENTATION  TESTS-Continned. 


I 
I 


a 

o 

M 

u 
« 


1 


% 


7i8e 


758« 


918a 


756 


75b 


LOADS  FOB  nCDEVTATIOHB  OF— 


Pounds. 
3,080 

8,100 


^i 


^^. 


■^iS^ 


^ 


806« 


376« 


375« 


8786 


87:t6 


lllltf 


lllU 


652a 


4866 


486 


508a 


182a 


■ 


^V 


ILLLLiA 


Pii 

jIlLllL  ! 


WM 


r^-^^/, 


Ptmndt.  !  PoundM. 


3,100 
5,750 
2.450 
3,800 
3,850 
3,560 
8.860 
3,540 
8,480 
4,000 
1,410 
1,150 
2,150 
3,860 


4.400 


4,970 


4,280  4,720 


2, 500  3, 600  .        3, 900 


3,120  4,100  <        4.380 


4,500 


7.700 


^^00 


5.960 


7,700 


4,950 


8.420 


6,620 


6,850 


Pounds.  I  Pounds. 

I 

5.260  5.620 


8.900 


7,190 


6,700    7.900  1   8,520 


5, 960    6, 650    7, 000 


6,060  6^670  7,320 


6,200    7.150    7.560 


6, 400    7, 360    7. 960 


8,700;   9.260 


2,000    2,160    2,270 


1, 800  ;    1, 900  I    1. 940 


2,380  2.740  2.930 


5. 380  5. 960  I        6, 260 


Pounds. 


6,060 


5,180  I        5,470  I        5,780 


3,960  !        4,350 


4,680  4,090 


5.350  5,680 


0,540 


7.690 


7, 600  7, 900 


8.980 


7,480 


7,860 


7,830 


8,620 


9,640 


2,370 


1,950 


4,200 


6,450 


5,160 


5,890 


9,990 


8,120 


8.460 


Pounds. 


6,300 


6,050 


4,680 


5,420 


6,170 


10,440 


8,530 


8,710 


7,850 


8,000 


8,970 


10,000 


2,460 


4,450 


6,750 


0, 550  9, 810 


8,190 


8,250  8,760 


8.250 


0,500 


t,m 


6.2M 


4,810 


5,680 


6,880 


10, 


8,800 


0,050 


10.180 


8.6G0 


9.080 


8,480 


0. 


10,360        10,000 


2,560 


1, 960  1, 970 


4,560 


6^970 


3,500 


!,«« 


4.«» 


7,200 
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Table  3.— INDENTATION  TESTS— Continued. 


LOiLDS  FOR  nrDKHTATIOirB  OP— 


".0». 

".10. 

".15. 

Founds. 

Pound*. 

Poundi. 

e.850 

7,080 

8,660 

e.560 

6,820 

8,400 

4.960 

5,100 

5,960 

5.820 

6,000 

e.660 

6,790 

8,050 

10,  WO 

11,420 

13,760 

0,280 

9,570 

11,960 

0,460 

9,500 

11,500 

10,820 

10,900 

12,900 

8,900 

9,060 

10,760 

9,510 

9,800 

11,800 

8,570 

8,700 

10,250 

10,200 

10,490 

12,500 

11,180 

11.600 

18,400 

2,070 

2,710 

3,160 

1,980 

1,990 

2,190 

4,830 

5,100 

5,940 

7,320 

7,480 

8,450 

• 

".20. 


Poundi. 


9,600 


9,420 


6,400 


15,800 


13,800 


12,860 


14,100 


11,700 


12,400 


"Rfkci  on  specimen. 


Sheared  flben. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Slight  shearing.    Split  at  end. 


Sheared  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


Bo. 


ITbers  did  not  shear. 


Do. 


Do. 


Slight  shearing  of  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


13, 660  I  Sheared  fibers. 


14,000  Do. 


3,260  I  Do. 


2, 290  :  Sheared  fibers.    Specimen  4".7  long. 


6,260  1  Sheared  fibers. 


9,050 


Do. 
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Table  3.— INDENTATION  TESTS— Con  tin  aed. 


a 

• 

a 

• 
S 


tc 

a 


o 
c 


LOADA  rOE  DTDBBTATIOBS  OF— 


1S26 


1344a 


1246a 


1346a 


1356« 


1355« 


258a 


358a 


31« 


21« 


126« 


ISQT 


«600 


W6e 


6480 


648« 


16 


16 


W. 


3.360 


4,320  5,820 


4, 200  5, 100 


2,410 


4,500 


6,400 


3,700 


3,290 


2,650 


3,450 


2,200 


1,660 


2,500 


2;  060 


2,400 


2,260 


4,400 


".08. 

".64. 

Poundi. 

Pounds. 

6,070 

6,350 

4,580 

4.780 

II 


.05. 


» 


06. 


ft 


07. 


.06. 


6.150 


5,580 


5,850 


4,880  ;        5,200 


U.300  ;      12.500 


5.700  !      10.450  !      11.960 


4,640  5,140 


4,870 


4,800 


5, 300  6. 800 


4,710 


3,010 


2,360 


8,650 


2,950 


3,260 


3,400 


5.020 


3,310 


2,550 


4,000 


3,160 


Pounds,     Pounds,     Pounds,     Pound*. 
6,5M  6,970  '        7,200  '        7.3M 


6,450 


5.900 


5.910 


5.670 


12.610 


12.360 


5,480 


6,160 


6,700 


5,240 


8,480 


2.770 


4,880 


8,860 


8,320  8.400 


3,500  3,660 


4,890  5.040  I        5.310 


5,470 


6,650  7.020  7.160  I        7,456 


6,340  6,760 


6,160  I        6,380 


6,120  6,860 


12,700 

13.2S0 

12,900 

13,380 

5,780 

6,960 

6,880 

6,690 

6.800 

6,910 

5^380 

6,620 

3,670 

8,850 

2,880 

8.070 

4,666 

4,880 

3,570 

3,710 

3,650 

3,700 

8,840 

3,970 

7.170  7,750 


6.500 


6.820 


6,880 


7,820 


13,700 


14,100 


6,850  6,580 


5.570  i        6.360 


7.250  I        7.880 


6,810  5,970 


4.000  4,070 


8,260  I        3,390 


4,090  I        6,200 


8.890  4,060 


3.790  3,900 


4, 040  I        4  200 
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Table  3.— INDENTATION  TESTS— Continued. 


LOAJM  FOK  UfDBMTATIOXB  OF— 


".0». 


10. 


Effect  on  specimen. 


Pounds.  >  Pounds.     Pounds.     Pounds. 


1,V1Q  '        7,810 


5,750 


7,7M 


8,050 


e.970 


7,460 


13,960 


livlBO 


6  820 


6,580 


7,560 


6.000 


4,100 


3,480 


5,300 


4,160 


3,900 


4,380 


5,910 


8,100 


8,100 


7,340 


8,010 


14,160 


14.500 


6,980 


6,760 


7,690 


6,230 


4,360 


3,590 


5,500 


4,260 


4,100 


4,490 


8, 900  9, 960     Sheared  fibers. 


6, 960  7, 980  '  Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do 


Do. 


Do. 


9,600 

10,550 

9,800 

10,900 

8,750 

9,500 

9,800 

10,900 

15,800 

16, 770 

15,400 

15.200 

8.850 

9,750 

7,900 

9,000 

8,350 

8,700 

• 
7,250 

5,100 

•••••• 

5,480 

4,450 

4,850 

6,380 

6.710 

5,100 

5,600 

4,690 

5.060 

5,250 

5,710 

Sheared  fibers.    Split  along  grain  from  end  to  end. 


Sheared  fibers. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Do. 


Do. 


Do. 


474  TEsm  OP  IK09  a5D  steel  axd  other  xaterials. 

Tabu  3.— IXDENTATIOS  TESTS— CoiitiiivML 


1 

s 

J 

s 

1 

^ 

§ 

s 

J; 

s 

1 

s 

<• 

LOAIW  P*>« 


-•L 


.«Sl 


F«. 


7te 


7» 


i 

, 

1 

..A 

^ 

y/j 

^ 

m 

•  i 


1450 


112a 


117a 


318a 


829« 


051« 


051« 


407a 


7ev 


76V 


415a 


4156 


^ 


I 


^ast       3;.79t       4.itt 


1.7S«  XOM  IStO  X 


a,  MO 


4.200 


3,000 


2,050 


8,260 


6,200 


4,450 


2,100 


6,040 


6.400 


6,880 


4.080 


4,300 


8,160 


7,650 


4.250 


6,400 


5,400 


8,750 


8,650 


4,950 


177» 


Xim  X770  ILOOO  3.250  Il5i» 


1,880  2.850'        3.000  3.100 

I 
I 


1.550;        X2M  2,430  X500  '        ^500 


•00  L120  .        1,320  1,300  1,400 


1,660  2.600  2.900  3.100 


3,200  5,000  5,560  5.800 


3.440  1        4,900!        5,280  5,470 


3,850  j        6,000  I        6,380  6.770 


6,440  7,100 


7,080!        7,680 


7,000 


4,340  4,570 


3.220 


6,100 


5,680 


6,980 


9,000 


9.260 


6.480 


7,470 


8,020 


7.300 


4,840 


6,870 


9.380 


9,560 


4.850 


3.290 


6,870 


6,040 


4.«0  4.7M 


2.000       xm 


3.e0  3,T7D  3.1 


3,510  3.010  3.7n 


2,670  2.740  2.710 


1,470  1, 


7.000  7.280 


7.930 


8,j^l 


7,720 


4.900 


6,620 


9.650 


0,920 


6,240 


8,770 


8,150 


10,150 


3,500         3. 


6.580  1        6,81« 


6,120  6,281 


7,710  7,1 


8,340  8,57V 


9.O60 


8. 340 


5,200         5,350 


6,880         7,170 


10.070        10,250 


10.450 


6,510         6,700 
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Table  3.— INDENTATION  TESTS— CoDtiaued. 


LOADS  FOR  IirDKNTATIOXB  OF— 


".09. 


".10. 


Effeot  OD  spocimen. 


".15.     !     ".20. 


Povmdt.  I  Pound*.     Pounds.  ,  Pound*. 


4,900 


3.070 


3,980 


3.900 


2,800 


1,580 


7,020 


6,420 


8,180 


8,720 


9,400 


8,750 


5,520 


7,480 


10,470 


10,070 


6,950 


5, 000  5, 470  5. 790     Sheared  fibers. 


3,220 


4,070 


4,040 


2,870 


1.680 


3.680  3,780 


7,200 


6,580 


8,530 


8,910 


9,770 


9,100 


5.610 


7,620 


7,250 


3, 680  3, 950  I  Do. 


4,600 


4,780  5,250 


3.260  1        3.380 


1.910 


4,400 


7,850 


7,600 


9,700 


9,750 


2.060 


8,650 


7.970 


10,450 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


\ 

11. 500  I      13, 000 


10.800 


6,570 


12.200 


6.900 


9.100  I      10.000 


De. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Sheared  fibers.    Split  at  end. 


Do. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Do. 


10. 580        12, 100        12, 650  I  Sheared  fibers.    Indented  section  oontofns  two  d"  knots. 


10,890        12,400         13.400 


8.560 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 
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i   '■•   ' 

I  ! 

o 

M 
u 


Table  3.— INDENTATION  TESTS-Continued. 


LOADB  FOB  IJCUR5TATIOXB  OF— 


a 


".01. 


'.02.  ".03. 


',  Potifidt.     Pounda.     Pounds. 


672a 


6726 


«■  H 


322« 

3260 

326e 

3e 

a« 

105V 

10541^ 

291 

10»7a 


..JL.J 


^ 


1 

..11 


249a 


2496 


816« 


81 6« 


2,300  4,280 


2, 580  4, 750 


4, 250  7. 100 


4,300  6,540 


1.750  4,150 


3,950  6,700 


4,850  7.400 


6,500  9,050 


5^900  8,850 


6,  aOO  9, 400 


4,950  I        8,910 


5,800  8,800 


4,950  5,980 


4.860  I       7.150 


3. 100  5, 950 


6,200  8,950 


3,450 


5.760 


3.650  1        5,710 


4,880 


5,440 


8,550 


7,250 


5,300 


".04. 


".05. 


.06. 


Pounds.     Pounds.     Pounds. 
5,150 


8,480 


10,000 


10,260 


5,680 


9,200 


7,620 


'.07. 


".08. 


Pounds.     Pounds. 
5.780  .        5,980 


5,380  I        5,610 

i 

( 

5,860  I        6,060  I        6.190  6,420 


9, 750  I      10,480 


8,050 


6,060  6,550 


7,600  !        8,100  8,400 


8,960 


11,100 


9,620 


11,550 


9,960  !   10.840    11.350 


10, 990    11. 860 


10.100        11.200        11.800 


AV.   AW 

A«,  «vv 

10,200 

11,180 

7,260 

7.980 

7,970 

8.460 

7,070 

7,780 

9,480 

10.050 

6,480 

6,840 

6,650 

7,050 

8,300 


10,900         11.2A0 


8.610  8,880 


6,840  ;        7.060 


8,900  ,        9,250 


7.420 


9.600 


10,050         10.400         10.750 


12.200  '      12.900         13.400 


11,950  I      12,290  I      12.700 


12, 500         13. 050  '      13. 700 


12,460 


12,  900         13, 180 


11,180        11,840        12,600         12,900  |      13,300 


8,420  8,780  '        9.150 


8, 850  I        9, 150 


8,370 


10,400 


7,150 


7,420 


8,720 


10,770 


7.600 


7,740 


9,580 


9.140 


u.oe9 


9,440 


9,880 


9.600 


11.440 


7.780  I        8,050 


8,070  8,180 
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Table  3.— INDENTATION  TESTS— Continued. 


LOAI>S  FOB  KCDBTTATIOXS  OP— 


.09.      I      ".10.  ".15.  ".20. 


EflTect  on  specimcu. 


Pounds.     Pound*.  Pounds.  Pound*.  I 

'  '  I' 

6, 090          6, 380  7, 250          7, 800  |  Sheared  flbero.    Split  at  end. 

6,560          0,600  1  7,580          8,250  I  Sheared  fibers. 


11,  900         12, 250 


9,080  I        9,320 


7,600  ;        7.800 


9,  780         10, 300 


11.100         11.420 


13,780         14,150 


13, 650    :  Sli;:bt  shearin};  uf  fibers.    Split  at  end.    Shaky  stick. 


11.000 


9.050 


Slight  shearing  of  fibers.    Split  at  end. 


9, 700  i  Indented  without  shearing  fibers. 


11.650  I      13.100 


13.400 


16,100 


14,700 


Slight  sUearing  of  fibers. 


Slight  shearing  of  fibers.    60  per  cent.  sap. 


17, 100  i  Do. 


13,200        13,480;      16,350        17, 050  i  Indented  without  shearing  fibers.    Sap. 


14,280  I       14.780'       17.250         19,300 


1.3.800         14.050  !       16,400         17,500 


13,500 


Do. 


Do. 


14, 100        10, 460  I      17, 250  ;  Sli»:ht  shearing  of  fibers.    60  i>er  cent,  heart. 


9.760  9,900        11,550  I      12. 580  I  Sheared  fibers.    Split  at  end. 


10,040 


8,370 


10,350        11, 150  ;      11.850     8heare«l  fibers. 


9,840        10.160        1I.90>  ,      13,300  >  Slight  shearing  of  fibers. 


11,670  :       12,020         14,300 


8, 300  8, 660 


8,570 


15,000 


10, 000         10, 900 


9.980 


10,750 


Do. 


Sheared  ttl>crs.    Heart. 


Do. 
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Table  3.— IK  DENTATION  TESTS— Continaed. 


e 
E 

1 


LOAim  worn  mmrtATias^  oi 


s 
a 


.01. 


.«& 


•  ^^^^  •^^^w 


-f7. 


&n< 


Ftmmd*      PcmmdM,     Pommds,     Pommds.     Fvmmds.     Ptmnds. 

'  .  i 

4.450  e,9i0  8.340  1        •.300  l.no  i      10.960         10.900,      11.M 

1  •  I  : 

i         ;         ' 

2,150  5.430  fi,000  7.960  8.070  9.190  9,CS0         10.10» 


1 

-i 

91fa. 


891* 


3916  * 


1082a 


10826 


1164a 


110C« 


1170e 


254a 


289« 


72« 


72« 


5.300  7,290  8.060  8,490  8,770  9,460;        9,910         10.3S« 


SfOSO  8^990  8,450 


4.050  '        7, 


8,750        10,200 


4.  no  8,400 


8,300 


4,850 


3,000 


5,250 


5,250 


5,300 


5,000 


0,850 


4,670 


8,300 


6,840  7.260  7.730  8,050  8,280 


8,660  8,950  <        9,270 


11.400  !      12,300        13,150  |      13.780 


9,580 


7.350  9,600         10,700 


4, 950  8, 150  0.  350 


6,620 


8,150 


5,500 


7.660 


10.060  I      10,950  I      11.560 


9,570  I        9,760 


14,450.      15,100 


12.190         12.500 


11. 560        12, 680        12, 780  I      13. 680         13, 980 


10. 050        10. 620 


8,320  I        8.480 


8,040  9,660 


6.050  '        6,260 


10,100 


6.650 


11,050  I      11.380  ,      11.900 


0,280 


8,400  I        9,550  I      10.200         10,650 


7,700 


8,420 


8, 350  0, 360 


7.150 


8,900 


7,100 


8,980 


9,900 


10,740 


6,800 


11.200 


9,910  !      10.250 


11.160         11.470 


7,250  ,        7.550 


0,380  9,940 


7,820  8,280 


0, 560  0, 980 


8,160 


8,620 


10,280 


11.620 


10,840 


10,650  1      11,060 


11.950 


101750 


11.350 


8,780  0,260 


10,380         10,970 


9,100 


9,460 


9.550  ;        0,890 


11,880  I      11.670 


9,880 


10,200 
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Tablb  3.— INDENTATION  TESTS— Continued. 


LOADS  FOR  niDKXTATIOXS  OF— 


.09. 


Effect  on  specimen. 


// 


.10.     ;     ".15.  ".20. 


Pounda.  ;  Pounds.     Pounds.  \  Pounds. 

I  I 

11.890  j      12,200  '. 


10,460 


10.000 


8,770 


10,180 


15.900 


12,600 


14,400 


12,180 


10, 720 


11,680 


7,670 


12.300 


10.680 


12,600 


10,890  ;      12,300 


9.050  ;      10,700 


10,420  I      12,100 


16,400  i      18,600 


13,  200         15.  500 


14, 780  1      17, 250 


12.690         15,200 


11.640 


7.780 


12,800 


Fibers  did  not  shear.    Split  along  fn*<^in. 


Fibers  did  not  shear.    Split  at  end. 


Slight  shearing  of  fibers.    Split  at  end. 


11, 900     Slight  shearing  of  fibers. 


12, 550     Sheared  fibers.    10  per  cent,  heart. 


20, 200     Sheared  fibers.    15  per  cent,  heart. 


16,700  ,  Slight  shearing  of  fibers.    100  per  cent,  heart. 


19,000  Do. 


16, 600     Fibers  did  not  shear.    Sap. 


11, 150        13, 450        14,  7.iO     Sheared  fibers.    20  per  cent  heart. 


14,200  i      14,800 


Slight  shearing  of  fibers.    Heart. 


10.990         11.280 


8, 900  !       9, 900     Sheared  fibers.    Heart. 


15,300        16,700     Slight  shearing  of  fibers.    80  percent,  sap. 


13.3'.)0        14.950     Slight  sliearing  of  fibers.    Sap. 


11, 640 


10.150 


12.  070 


10,560 


11.930 


10,380 


12,460 


10.820 


13. 900         14. 600     Sheared  fibers.     Sap. 


Shearfd  fibers.    Split  at  end.  Specimen  4".7  lon^.     Heart. 


14,700  i      15.750     Sheared  fibrni.    Sap. 


12,700  '      14,350  Do. 


480       TESTS   OF    IROX    AND   STEEL   AXD    OTHER    MATERIALS. 

Ta«le  3.— IXDEXTATIOX  TESTS— Continued. 


6 
» 

S 

1 


LOAii*  FOE  m>B3rr Ano!c»  of— 


s 
c 


".01.  '  .«. 


OX 


.e&. 


.V7. 


M«a 


■ » ■  ■  ■ 


r 


c« 


1061a 


»8€ 


see 


iill 


P'fvnda.     Pounds.     Pimmd*.     Pounds.     PommdM.     PtmndM.     Pemnds.     PmmdM. 

5,  ISO  8, 2»  9. 1.*^  9.  IMO         10. 280         10.  S50         11. 050  i      11, 510 


5.600  O.OH)         10.030         10.700         11,40U         11.700  12,150  11500 


4,200  7.050  7.900  8.400  ?,  WO  9.4«0  9.980         10.300 


5,700  9.200         10,400         11.100         11.700         12.250         1^740         13,089 


0,500     9,700    11,000    11.850  !   IZ  480 


288a   ^V 

m 


1108a 


11686 


121ia 


6,  550     9, 750    11, 000  -   11, 700 


3.000     5.950     8.100     9.450 


4, 500    8, 250    9. 440    9, 980 


5.400 


^ 


mii 


9,200    10,350    10,860 


2,  580     3,  M8')     4, 200     4, 700 


442a       X^////// 


538e 


'A\\i 


838<; 


838c 


237rt 


2376 


li 


4.500 


6,900 


2,900 


4,480 


4,700 


7,90U  9,240  9,980 


12,350 


10,500 


13.000  !       13.400         14.080 


12.800         13,250         13,600 


11.550 


10.  250         10, 800 


11,350         11,600 


4,  980  5,  320 


10,650         11,150 


9,860         11,060 


11, 670         12, 180         12, 650 


6.050  7,450  8,150  8,440,        8,890 


8,980  0,590 


6,000  I        7,680  8,270 


6, 600  I        7. 300  7, 660 


^ 
^ 


2, 450  6. 160  '        7, 490  I        8,  370 


3,050 


8,100 


6. 200  9, 000 


9,890 


9.720 


10,800 


10, 290 


7,980  8,270 


12;  190         12,900 


11,170  :       11,570 


12,300  I       12,720 


5.580  5.760 


11,650         12,160 


13,100 


9,140 


9,760 


8,620 


8, 800  9, 470  9, 980 


11,450'      11,950 


10,780        11,460 


12,420 


11,880 


13.540 


9.510 


10,300 


8,900 


10,330 


12.650 


12,180 
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Table  3.— INDENTATION  TESTS— ContiDued. 


LOADS  FOR  UfDS2fTATI01l8  OF— 

Effect  on  specimen. 

".09. 

".10. 

".15. 

".20. 

•^^ 

Poundi, 

PoiMUif. 

Poundi. 

Powndt, 

11.050 

12,820 

14,850 

15,800 

Sbe«red  fibers.    Sap. 

12.000 

18,000 

14,960 

18^800 

Slight  sbesriag  of  fiber*.    60  per  cent,  heart. 

10,700 

10,960 

18.580 

Do. 

13.580 

14,050 

16,500 

17,850 

SUght  shearing  of  fibers.    Heart 

14,500 

14,900 

17,200 

18,800 

fibers  did  not  shear.    Sap. 

13.  WO 

14,480 

17,100 

18,700 

Do. 

18,500 

18.980 

16.050 

Sheared  fibers.    Split  along  grain. 
Slight  shearing  of  fibers. 

12,150 

AVFy  •  •  <• 

12.800 

14,850 

15,550 

12.900 

18.880 

15.500 

16,860 

Do. 

5^960 

0,280 

7,880 

7,900 

Rlight  shearing  of  fibers.    Split  at  end. 

12.570 

12,970 

15,100 

16,100 

Slight  shearing  of  fibers. 

18.920 

14,070 

16,580 

17,740 

Da 

9.800 

10,020 

11,850 

UOOO 

Do. 

10.590 

10,790 

12,650 

18,870 

Do. 

9.150 

9,800 

10,980 

12,100 

Do. 

10,810 

11,100 

Slight  shearing  of  fibers.    Split  at  end. 
Slight  shearing  of  fibers. 

18,220 

18,500 

16,100 

17,650 

12,600 

12,960 

15,900 

16,800 

Sheared  fibers. 

S.  Ex.  6 31 
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Table  3.— INDENTATION  TESTS—ContiDued. 


g 


I 


a 


LOADt  POE  DTDSIITATIOKS  OF— 


]29a 


362<; 


3020 


740a 


740a 


0I7« 


017« 


4070 


4970 


586a 


665a 


6656 


8e 


Be 


32a 


32ta 


82sa 


40a 


m 


I 


^ 


m 


I 

M   M  M 


".01. 

".01 

".03. 

".04. 

".05. 

Ppwidt. 

Poumdi. 

Pcundt. 

Poundt. 

Poundi. 

3,250 

5,880 

6,810 

7,540 

7,800 

6,370 

0.830 

11,000 

U,650 

12.060 

4,650 

7.200 

8,010 

8.620 

8,930 

5,400 

8,880 

10,450 

11.520 

12.080 

6,710 

8.880 

10,060 

11.050 

11.720 

3,700 

6,400 

7,100 

7,640 

7.900 

3,100 

5.750 

6,670 

7,090 

7.360 

6,550 

0,450 

10,740 

12,000 

12.700 

4,470 

8,180 

9,700 

10,680 

10,490 

2,860 

4,250 

4,700 

4,900 

6,080 

2,920 

5.400 

6,100 

6.560 

7,050 

8,250 

4,920 

5,550 

5,980 

6,250 

2,960 

4,200 

4,540 

4,890 

6,100 

4,500 

7,140 

7,470 

7,600 

7,870 

5,800 

7,910 

8,910 

■ 

9,800 

10,600 

3.050 

4,500 

5,050 

5,880 

5,650 

4,800 

5,650 

6,680 

7,200 

7,450 

3,400 

6,100 

6,900 

7,340 

7,830 

It 


.07.  ".08. 


Poundi.     Pounds.    Poundt. 


8,200 


12,900 


9,250 


12,560 


12,400 


8.240 


7,660 


18,100 


12,050 


5,480 


7,880 


6,450 


5,190 


8,010 


11,200 


5,050 


7,600 


8,320 


8.630  8,7n 


13,280        13,450 


0.670  i        9;970 


13.110         13.700 


12,980        13,280 


8.420  8,640 


7,920  7,980 


13.800         13,980 


12.490  ,      12.950 


5,610 


5,840 


7, 670  7. 970 


6,740  6,900 


5,510  5,6M) 


8,250 


11,750 


6,320 


7,900 


8,460 


8,470 


12,210 


6,570 


8,140 


9.080 
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Tablk  3.— indentation  TESTS— Continued. 


LOADS  FOR  IITDUITATIOKB  OF— 


II 


Poundt. 


0,310 


18. 010 


10,800 


13,870 


8,780 


8,150 


14,700 


18,300 


6,060 


8,180 


7,180 


5,800 


8,710 


12,500 


6.780 


8.220 


0.410 


".10. 

"15. 

Poundt. 

Poundt. 

0,470 

10,660 

14.160 

15,860 

10,750 

12,550 

14,350 

16,660 

14,250 

16.660 

0,080 

10,300 

8,240 

0,800 

14,000 

17.400 

14,000 

16,380 

6,080 

7,300 

8,370 

0,700 

7,450 

8,480 

6,000 

6^860 

8,020 

0,800 

13,020 

14,800 

6,020 

8,420 

0,300 

0,720 

11.200 

Poundt. 


12,080 


17,100 


13,600 


17,400 


18,100 


11,100 


0.060 


18,000 


Effect  on  apeoimeD. 


8,170 


10,450 


0,200 


7,780 


10,300 


15,000 


10,250 


Stae«red  fibers. 


Sheared  fibers.    Ssp. 


Do. 


Sheared  fibers. 


Do. 


Do. 


Do. 


Do. 


Slight  shearing  of  fibers.    Split  at  end.    Indented  section 
covers  a  |"  knot. 


Sheared  fibers. 


Sheared  fibers,    t"  knot  in  indented  section. 


Sheared  fibers. 


Do. 


Do. 


Do. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 
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9 

e 
J 


8 

I 


496 


49ia 


i9ia 


49ia 


ma 


llSta 


UM 


238a 


3886 


2506 


2506 


251« 


2510 


259ia 


250«» 


W3€ 


408< 


U3a 


t 


m 


m 


LOADB  FOR  DTDIHTATIOKS 

".01. 

'  ".02. 

".03. 

".04. 

1 

".06. 

Pound$. 

Povndi, 

Pbundt. 

Povndt, 

JPountff. 

4.300 

7.400 

7.680 

8,270 

8,700 

3.180 

6,000 

6,740 

7,300 

7.730 

5.100 

7.100 

7.620 

7,900 

8.240 

6,100 

7.260 

7.840 

8.380 

8.750 

2.200 

3,010 

4.260 

4,520 

4,650 

3.700 

5.480 

5.040 

6,370 

6^640 

3.340 

5,160 

5,540 

5.680 

5.850 

6.050 

7.880 

8.850 

9.870 

10,020 

3.000 

5,160 

5,770 

6,350 

6^820 

5,750 

7.600 

8,290 

8.860 

9,260 

3,600 

4.860 

5.520 

8^960 

6^380 

5.100 

6^800 

7.300 

7.600 

7,690 

8,170 

8.410 

8,522 

5.660 

5.980 

4.100 

6,100 

6,650 

7.400 

7,880 

4,150 

5.500 

5.780 

6.280 

6,670 

4760 

5,400 

6^070 

6^500 

6^660 

3,270 

4.380 

4.860 

4460 

4,740 

4.400 

6.570 

6,770 

6,970 

7.200 

// 


,06. 


tt 


.06. 


PiMMMlf. 

PommU. 

9,070 

9.560 

8,160 

8.680 

8.520 

8,770 

9.200 

9.500 

4.780 

4,900 

7.070 

7,270 

5,960 

6.120 

10,440 

10,070 

7,160 

7.570 

9,850 

10,270 

6^950 

7.840 

7,970 

8,240 

6^800 

6.720 

8»270 

8»670 

6,970 

7,350 

6,980 

7.260 

6,180 

6^540 

7,870 

7,560 

Potmdi. 


9,910 


9.050 


0.060 


0.910 


5,070 


7,490 


6.370 


11,860 


8,000 


10,580 


7,640 


8,450 


6.980 


8,990 


7,640 


7,580 


6,720 


7.670 


TESTS   OF   IBON   AND   STEEL   AND   OTHER   MATERIALS.      485 
Table  3.— INDENTATION  TESTS— Continued. 


LOADB  FOB  IHDKIITATIORS  OF— 


II 


.00. 


// 


.10. 


Towndt. 


10,800 


9,500 


9,260 


10,830 


5,220 


7,680 


6,680 


11,740 


8,800 


11,060 


8,570 


7,160 


9.810 


7,900 


7.600 


6,960 


7,870 


FwvndB, 


10,740 


9,880 


9,470 


10,640 


5,850 


7,910 


6^780 


12,100 


8.580 


11.460 


8,740 


7,400 


9,470 


8,140 


7,900 


7,170 


8,010 


".15. 


PoUtMU. 


12,900 


11.600 


10,860 


12,600 


6.040 


9,300 


7,570 


14,680 


9.920 


13.700 


'.20. 


Sffect  on  speciiuen. 


9,600 


8.600 


11.250 


9,870 


8,900 


PoufMb. 


13,200 


12,300 


11,800 


13,350 


6,510 


9,950 


8,400 


15.500 


14.900 


10.800 


9.700 


12.400 


9,280 


Sheared  fibers. 


Fibers  did  not  shear. 


Sheared  fibers. 


Do. 


Do. 


Do. 


Do. 


Slight  shearing  of  fibers. 


Slight  sheariDg  of  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


Fibers  did  not  shear.    Split  at  end. 


Sheared  fibers. 


Do. 


Slight  shearing  of  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  end. 


Split  at  end. 


Sheared  fibers. 
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S 


g 

M 


&47« 


547« 


7W 


U9e 


74»e 


1060e 


10500 


1257« 


126V 


070a 


870a 


085a 


0656 


988« 


968« 


1027d 


o 

a 

e 

•a 


,  JJIL 


LOAD0  rOM  Dn>B>TAT10H8  OP-> 


^ 


U 


".OL 

"02. 

".08. 

Poumdt. 

PowmU. 

Pcundt. 

5,850 

8,000 

7.600 

4.800 

8,200 

8,010 

2,180 

4.340 

5,800 

5,510 

7,880 

8.780 

3,400 

5,740 

8,540 

4,860 

7.300 

7,800 

2,800 

4,300 

4820 

5,100 

8,000 

8,820 

i.280 

5,060 

8,700 

3.170 

8,680 

7,080 

4,000 

8,800 

7,250 

3,050 

4,000 

5,800 

4,100 

5,420 

5,020 

5,100 

7,880 

7,070 

4,600 

8,610 

7,250 

5,280 

7,700 

8,250 

4,180 

5,000 

8,180 

4,880 

8,870 

0,080 

.04. 


01 


.05l  ".08i      !     ".07. 


.0& 


Paundi.  •  Potmdt.  <  Poutkdt,     Ponmdt.  1  Pommii. 


8,010  8,770 


7,580 


8,580 


0,570 


7,180 


7,480 


5,160 


0,480 


7,240 


7,800 


7,650 


6,170 


6,310 


8,480 


7,680 


8, 566 


6,570 


0,460 


8,120 


7,140 


10,800 


0.810 


6.800 


7.710 


7, 720  8, 150 


7,850 


5,380 


10,000. 


7,800 


7.880 


7.060 


6,650 


6,640 


8,880 


8,260 


8,870 


6,860 


0,800 


8,000 


5,670 


10,500 


8,200 


8,180 


8,270 


7,120 


7,010 


0.220 


8.610 


0,360 


7,180 


10,350 


0.800        10,180 


0.080 


8,140 


10,780  I      11,100 


8,470 


8,270 


5,830 


11,180 


8,610 


8,470 


8,580 


7,470 


7,200 


8,580 


0,180 


0,420 


8,500 


11.700 


8,780 


8.460 


6,030 


11,510 


0.060 


8,840 


8,780 


7.680 


7,580 


0,910 


0,480 


9,400  0,680 


7, 660  7,  ^0 


10  660        11.000 
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LOADB  FOR  IHDKHTATIOHB  OF— 

"M. 

".10. 

".16. 

".20. 

Effect  on  specimen. 

Foundi. 

Poundi. 

Poundi. 

Poundi. 

U.OOO 

10,450 

13,800 

15,530 

Slight  shearing  of  fibers. 

9,810 

10,130 

12,400 

13.300 

Slight  shearing  of  fibers.    Split  at  end. 
Split  at  end. 

12.180 

12,650 

14,900 

16,300 

Indented  without  shearing  fibers. 

0,020 

9.360 

10,900 

U,860 

Do. 

8.570 

8,78C 

10.020 

10,700 

Sheared  fibers.    Split  at  side. 

0,210 

6,400 

7.570 

8,800 

Sheared  fibers. 

ll,e20 

12,060 

14,780 

15,950 

Slight  shearing  of  fibers. 

9.880 

9,710 

11,900 

13,100 

Fibers  did  not  shear. 

9,070 

9,360 

10.780 

11,850 

Sheared  fibers. 

8,910 

9,100 

9,950 

10.780 

Sheared  fibers. 

8,210 

8,470 
8,180 

10,180 

Fibers  did  not  shear.    Split  at  end. 

7.910 

9,550 

10,700 

Slight  shearing  of  fibers.    Split  at  end. 

10,200 

10,490 

12,500 

13,700 

Sheared  fibers. 

• 

9,760 

9,980 

12,300 

12,960 

Do. 

9,980 

10,260 

11,750 

13,000 

Do. 

8,100 

8,860 

9,650 

10,570 

Do. 

11,800 

11.580 

18,500 

14,550 

5  Sheared  fibers.    Specimen  split  into 
I     weakened  by  transTorse  test. 
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a 

a 

I 

g 
t 


a 
•3 
3 


a 
e 


LOADS  FOB  nmEHTATlOBB  OF-> 


10275 


1020a 


10206 


87« 


87« 


151a 


161& 


2Ste 


851« 


851« 


771« 


771« 


417& 


417« 


525a 


525a 


70a 


TOmi 


^ 


:^ 


^ 


(^ 


^  >JL  Jk 


".01. 

".02. 

".03. 

".04. 

".05. 

".06. 

",07. 

"M.    i 

P<ntn4«. 

Pounds. 

Pounds. 

Pounds, 

Pounds, 

Pounds. 

Pounds. 

Pomdt, 

3,500 

0,100 

7,280 

7,860 

8.350 

8,700 

0,060 

8,401: 

i 

i 

4.  WO 

8,450 

0,060 

0,540 

0,820 

10, 170 

10.480 

10.850 

1,050 

5,080 

6.200 

6,420 

6,700 

6,880 

7,100 

1                1 
7,500 

4.050 

7,240 

• 
7,750 

8.250 

8,800 

0,400 

0,780 

10,100 

4.250 

7,440 

8,780 

0,500 

10.150 

10,770 

U.IOO 

11.  m 

!       7,400 

10,060 

11,060 

11.540 

12,800 

12.860 

13.470 

11.8»i 

3.570 

5,000 

7,310 

8.300 

0,030 

0,820 

10,600 

11. 100  i 

! 

4,680 

7,450 

8,470 

0,320 

0.870 

10,450 

10,000 

U.340 

6,700 

8,400 

0,840 

0,880 

10,320 

10.740 

11.160 

11.  eo 

3,410 

5,400 

6,100 

6,440 

6,860 

7,310 

7.650 

7,800 

1 

4.000 

7,670 

8,570 

0,060 

0,400 

0.080 

10.270 

10,460 

5,500 

8,660 

0,700 

10,370 

10,800 

11.220 

11.700 

12,050 

4,100 

6,140 

6,860 

7,580 

8.210 

8.670 

0,370 

1 
0,770 

1        8,020 

1 

6,550 

ft 

7,180 

7,780 

8,860 

8.000 

0,300 

0,750 

1 

4,400 

7,600 

8,450 

8,010 

0,860 

0.780 

10.050 

10.420 

5,050 

8,260 

0,140 

0,650 

0,080 

10,240 

10.610 

10,820 

4,720 

6,180 

6,660 

7.220 

7,680 

8.040 

8,380 

8.000; 

4.880 

6,740 

7.850 

7.650 

8,010 

8.260 

8.680 

0,050 
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LOADS  FOB  UfDEHTATIONS  OP— 


// 


.09. 


".10. 


Poundt. 


0,700 


11,100 


7,770 


10,470 


12,280 


14,290 


11,770 


11,080 


11,000 


8,180 


10.920 


12,440 


10,140 


10,100 


10,720 


11,170 


8,890 


9,420 


Powidt. 


9,910 


11,450 


8,040 


10,780 


12,870 


14,890 


12,800 


12,060 


12,100 


8,420 


11,070 


12.590 


10.380 


10.870 


11.050 


11,500 


9,040 


9.590 


// 


.15. 


Pounds. 


11,900 


13.380 


9.500 


12.700 


15,000 


17,100 


14.100 


14.100 


9,860 


12.860 


14.020 


12.200 


11,900 


13.100 


18,460 


10,500 


11,600 


// 


.20. 


Poundt. 


14,080 


13,700 


16,800 


17.900 


15.150 


11,000 


12,920 


14,550 


18,250 


18.210 


13,900 


14  400 


11.400 


12,860 


Effect  on  specimen. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Shearecf  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


Do. 


Do. 


Fibers  did  not  sheair.    Split  at  end. 


Slight  shearing  of  fibers. 


Fibers  did  not  shear.    Split  at  and. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Do. 


Slight  shearing  of  fibers. 


Do. 


Sheared  fibers. 


Do. 


Do. 


Slight  shearing  of  fibers. 
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8 

I 


I 


a 

o 

:3 


187« 


143 


tlO0 


810« 


W7« 


4t2a 


881a 


S38« 


9SU 


1071 


1072a 


1078 


4a4« 


«24i 


6454 


54V 


702« 


9U 


m 


m 


I 


LOADS  FOB  DTDSlfTATIOHB  0F~ 


".01. 


Pottfub. 


5,900 


1.660 


2,000 


8,700 


4,070 


4,500 


8,400 


3,000 


3,700 


4,580 


0,050 


4,400 


0,800 


5,470 


3,200 


4,580 


4,500 


3,220 


".02. 


Fovindt. 


8.570 


5,000 


4,970 


0,150 


7,200 


0,250 


5,020 


0,280 


6,450 


7,840 


7,620 


6,360 


9,920 


9,050 


3,060 


6,550 


5,800 


4.540 


".08. 


PotttMU. 


0,570 


7,020 


5,850 


6,570 


7,660 


6,470 


6,300 


6,940 


7,420 


8,810 


8,050 


7,230 


11.440 


10,470 


4,560 


7,820 


6,450 


5.100 


".04, 


Fwindi*. 


10,620 


7,540 


6,200 


6,910 


7,940 


6,980 


6,540 


7.410 


7,880 


9,560 


8,680 


7,650 


12,360 


11.380 


4,970 


7,880 


7,010 


5,650 


".05. 


PotflMlt. 


11,890 


7,910 


6,790 


7,400 


8,270 


7,480 


6.910 


7.680 


8,190 


10,150 


9,150 


8,160 


12.890 


12.250 


5,340 


8,450 


7,420 


6,000 


II 


.06. 


FwtmdM, 


11.910 


8,360 


7,120 


7,790 


8,540 


7,770 


7,160 


8,080 


8,500 


10,900 


9,570 


8,560 


13,660 


12.940 


5,770 


8,810 


7,780 


6,580 


'.07. 


Pottndt. 


12,400 


8,670 


7,570 


8,140 


".fl8. 


Povmli. 


13,  OM 


8.910 


7,  MO 


8.960 


8,700         8.970 


8,020 


7,620 


8,880 


8,880 


11,100 


9.960 


9,070 


14.050 


13,500 


6,150 


9,070 


8.070 


6,960 


8.360 


7,960 


8.560 


9,160 


11.580 


10,170 


9,460 


14,330 


U,0» 


8^470 


9,470 


8»2M 


7,846 
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LOADS  FOB  mDEXTATIOHS 

OF— 

Effect  on  Bpecimen. 

W. 

'MO. 

•'.15. 

".20. 

nd». 

Pounds. 

Pound*. 

Pound*. 

,300 

13,800 

16,600 

17,500 

Slight  Bhearing  of  fibers. 

.210 

9,600 

Split  at  ends.    Short  8i>eoimen  4".7  loof;. 

,380 

8,620 

10,400 

11,300 

Slight  shearing.    Split  at  ends. 

,080 

8,880 

10,260 

11,360 

Slight  shearing. 

.250 

9.470 

11,150 

12,200 

Sheared  fibers. 

,«40 

8,780 

10,760 

11,800 

Do. 

l380 

8,600 
8,960 

10.340 

Sliffht  shearing  of  fibers.    Split  at  end . 

1  ^^'^ 

,740 

10,500 

11,150 

Slight  shearing  of  fibers. 

,340 

9,616 

11,160 

11,700 

Do. 

.070 

12,300 

14,600 

15,750 

Do. 

• 

,680 

10,940 

13.400 

14,700 

Do. 

.680 

9,950 

11,700 

12,800 

Do. 

.5M 

14,820 

17,300 

17, 900             Do. 

,460 

14,760 

16,900 

17,800 

Sheared  fibers. 

750 

6,960 
10,120 

8,200 
12,000 

Slight  shearing  of  fibers. 
Sheared  fibers. 

1    •  IrW 

,780 

12,800 

,860 

8,970 

10,050 

11,000 

Do. 

.680 

7,920 

9.560 

Sheared  fibers.    Split  at  end. 

(  *nr^ 
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• 

S 


a 

I 

e 

a 
o 


lU 


120 


Ua 


54a 


54ta 


8M 


8M 


755 


755 


524# 


52i« 


240a 


2406 


81a 


81ia 


85a 


434a 


1 1 1 1 1 


■ 


".01. 

Pounds, 

i.MO 

2,900 

8,720 

6,100 

8,500 

4,010 

4,300 

0,740 

4,100 

4,180 

8.650 

4,290 

5,200 

4,700 

8,400 

4,100 

4,950 

LOADS  FOB  IXDEKTATIOSB  OF— 


".02. 


It 


08. 


It 


.00.  ".07. 


Pound*. 

6,820 

4.670 
0,120 
0,440 


6,220 


7,140 


7,000 


8,000 


6,000 


5,000 


4,520 


0,100 


0,080 


7,200 


4,800 


7,610 


7,840 


Pounds. 

1 
Pounds.  1 

6,040 

6,410 

6,120 

5,500 

0,770 

7,300 

7,840 

8,120 

7.780 

8,120 

6,700 

6,050 

8,050 

8,640 

7,800 

8,600 

9,020 

9,880 

7,570 

8.480 

6,820 

6.500 

5.100 

5,070 

0,710 

7,300 

7,600 

8,200 

7,900 

8,100 

5,520 

6.980 

8,090 

8,910 

7,490 

8.100 

6.820 


6,900 


7.890 


8.720 


8.860 


6,470 


9,260 


Pounds.  ;  Pounds.    PsomU 

7,120!        7,430         T.TW 


6,270 


8.260 


9.250 


8.690 


6.820 


9.800 


8,920  9,450 


10,460 


9,200 


6,900 


6,120 


7.820 


8,770 


8,000 


6,440 


9,480 


8,470 


11.000 


9,720 


7,280 


6,460 


8,100 


9,150 


8,800 


6,780 


9.990 


8.780 


6,560 


8,850 


t,m 


%2i» 


9.920  j     10^410 


8,780 


7,160 


10,150 


10,200 


11,400 


10,800 


7,600 


6,870 


8,560 


9,890 


9,060 


9lS4S 


7.4W 


10,441 


10^561 


11.9M 


10,  J 


7.1 


7.1M 


8.1 


10.  m 


•,«• 


7.140         7.411 


10.200 


8.900 


10, 7« 


8,1* 
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LOADS  FOR  IXDEITTATIOXS  OF— 


'.09. 


.10. 


Pounds. 


7,970 


Pounds. 


8,220 


7. 190  7, 380 


9.590 


10,900 


9,550 


10,040 


11,350 


9,790 


7,780  8,070 


10.900 


12,380 


il,300 


7.440 


9,140 


10,090 


9,480 


7.670 


10,950 


9,240 


11,249 


10, 960        11, 370 


12,770 


11,970 


8.200  I        8,470 


7,680 


9,500 


11,040 


9,620 


8,020 


U,600 


9.890 


".15. 


Pounds. 


9.580 


12,180 


13,600 


11,100 


9,600 


18,180 


18,500 


16.100 


13,800 


9,660 


8.880 


11,200 


18,800 


10, 570 


12,460 


11,000 


".20. 


Effect  on  specimeo. 


Pounds. 


14,240 


12,400 


Slight  shearing  of  flhera.    Split  at  en  d. 


14,240 


14,900 


16,800 


16,060 


9,550 


14,500 


11,050 


Do. 


Fiben  did  not  shear.    Split  at  end. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Fibers  did  not  shear. 


Do. 


Slight  shearing  of  fibers. 


Do. 


Fibers  did  not  shear.    Split  at  end. 


Fibers  did  not  shear. 


Slight  shearing  of  fibers.    Split  at  end. 


Fibers  did  not  shear 


Slight  shearing  of  fibers.    Split  at  end. 


Split  at  ends. 


Sheared  fibers. 


Do. 
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Table  3.— INDENTATION  TESTS— Continued. 


g 


§ 


925a 


9356 


34a 


34fla 


273a 


287a 


514b 


514 


688a 


688a 


655 


655 


698a 


11030 


1103« 


404a 


799 


799 


a 


LOADS  FOB  DIDKirrATIOKS  OF— 


a 

o 


".01. 


^ 


^ 


■ 


^ 


Pounds. 
8,200 

8,660 

3,500 

3,580 

5,760 

4,900 

5,300 

2,580 

6,100 

8,900 

3,800 

5,200 

5,450 

4,850 

5,800 

6,900 

3,800 

3,750 


".02. 


".03. 


Poundi.     Pounds. 


5,900 


6,570 


6,590 


6,980 


8,480 


7,800 


8,800 


6,100 


10.600 


8,200 


10,400 


9,500 


9,300 


8v440 


8,500 


12,200 


8,250 


6,550 


6,700 


7,330 


7,300 


7.920 


9.800 


8,150 


9,440 


7,550 


13,100 


9,900 


13,900 


11,400 


11,000 


9,000 


9,550 


14,200 


9,800 


7,890 


n 


.04. 


Pounds. 


7,210 


7,760 


7,500 


8,340 


9,910 


8,710 


10,060 


8,300 


14,050 


11,000 


16,200 


12.700 


11,900 


10,200 


10.290 


14,950 


10,850 


8,580 


".05. 


".06. 


// 


07. 


Pounds, 


7,57« 


8,200 


7,850 


8,800 


10,700 


9,180 


10,590 


8,750 


14,800 


11,600 


17.600 


13,400 


12,850 


10,890 


10,810 


15,700 


11,410 


9,370 


Pounds, 


7,880 


8,550 


8,160 


9,250 


11,250 


9,670 


11,120 


9.180 


15,450 


12,050 


18,600 


14,280 


18,200 


U,160 


11,500 


16,220 


12,000 


9,900 


Pounds. 


8,200 


8,890 


8,470 


9.660 


11,600 


10,060 


11,500 


9.780 


u 


M. 


PowtdL 


8.5W 


9^170 


8.680 


10,060 


12,120 


10,480 


11,900 


9,980 


15,960  1      16.500 


12,780 


19,800 


14,980 


13,700 


11,800 


12,050 


16.700 


12,580 


10,480 


13,190 


20,700 


15,610 


14.150 


12,100 


1!^440 


17,300 


U050 


aoso 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  IKDBVTATIOIIS  OF— 


// 


.00. 


".10. 


// 


.15. 


Poundi. 

Poundt. 

8,770 

^880 

0,450 

9,780 

8,870 

9,150 

10,380 

10,740 

12,600 

12,870 

10, 810 

11,280 

12.300 

12,870 

10,400 

10,750 

17,100 

17,480 

18,700 

14,100 

21,400 

22,000 

18,250 

18,880 

14»600 

14.940 

12,470 

12,800 

12.800 

13,200 

17,570 

18,220 

13,480 

14,070 

11,650 

12.220 

Pounds. 


10,200 


11,100 


10,850 


12,580 


15,500 


12,900 


15,400 


12,850 


19,900 


18,900 


25,500 


17,350 


14,500 


15,700 


20,100 


18,900 


15.300 


".20. 


Effect  on  specimen. 


Povmda. 


11.880 


17,100 


14,550 


18,400 


13,800 


21,900 


18,500 


28,500 


15,500 


'18,800 


22,150 


18,550 


18,900 


Sheared  fibers.    Split  at  end. 


Do. 


Slight  shearing  of  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Indented  section  covers  ("  knot. 


Slight  shearing  of  fibers. 


Do. 


Do. 


Fibers  did  not  shear. 


Sheared  fibers.    Heart.    Color,  black. 


Split  at  end.    Sap. 


Split  at  end. 


Slight  shearing  of  fibers. 


Do. 


Sheared  fibers. 


Slight  shearing  of  iben. 


Do. 
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Tablb  3.— indentation  TESTS-Oontinned. 


a 
S 

1 


a 

e 


a 

1 


o 

I 


•19a 


9196 


9545 


9646 


e49a 


(M96 


«53« 


658e 


654a 


«63a 


M86 


68S« 


685e 


l€ 


It 


45ia 


45sa 


45>5 


^ 


^ 


^ 
^^^ 


".01. 

Pounds, 

5,400 

8,900 

4.140 

t.590 

5,650 

9,600 

4,600 

4,210 

6^080 

8,140 

8,850 

5,100 

8,120 

8,610 

2,800 

2,890 

4,200 

1,920 

LOADS  FOB  fSDIXTATlOm  OF— 


// 


.02. 


".08. 


II 


.04w 


// 


.05l 


// 


.06i 


'.07. 


t$ 


08L 


PoundM, 


9,860 


7,800 


8,000 


6,600 


8,820 


9^100 


7,940 


7,620 


10,800 


5,900 


5,740 


8,600 


5,920 


6.060 


4,610 


4,080 


4,780 


8,640 


Poundt. 

Pounds, 

PImmmU. 

Pcmndg. 

1 

POWldM. 

11,200 

11,900 

12,470 

12,900 

18,800 

8.500 

9.140 

9,780 

10,060 

10,850 

0.700 

10,829 

11,580 

12,850 

18,960 

8,810 

9^150 

9,680 

10,460 

11,140 

9,800 

10,810 

10,960 

11,660 

12;  250 

10,850 

11,960 

12,400 

18,150 

18,540 

9,280 

9,910 

10,680 

U,260 

11,640 

8,770 

9,620 

10,760 

10,960 

11,670 

12,550 

18.860 

14,660 

16;  100 

7,480 

8,960 

9^680 

10;  200 

6,680 

7,080 

7,670 

8^080 

8,870 

9,880 

10,700 

11,150 

11,950 

12;  440 

6,870 

7,600 

8^080 

8^590 

8,000 

5.600 

0.940 

6,300 

6^960 

7,200 

5,280 

5,780 

6^06<r 

6^480 

6,780 

4,810 

4.880 

4,680 

4,020 

Si,  060 

5,040 

6,070 

5.380 

5,700 

6,930 

4,810 

4.470 

4.710 

5,040 

5,100 

18,120 


11,140 


18,510 


11.770 


12,610 


18.900 


12,150 


12,290 


16;  800 


10,160 


8,180 


12.900 


S;400 


7.fW 


7.250 


M80 


6.140 


6.440 
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Tabus  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  IHDKIITATIOm  OP— 


'.00. 


MO. 


Pounds. 


i3,oeo 


11,640 


PoufuU. 


14.360 


11,820 


13, 020         14,  500 


12,310 


12,060 


U  570 


12,640 


12,570 


17,350 


11,280 


9,020 


12,910 


13,400 


14,870 


13,070 


18,070 


18,060 


11,710 


9.310 


".16. 


// 


20. 


Pounds. 


16^450 


SfTeot  on  ipecimMi. 


Pounds. 


17,200 


13, 240        13, 780 


17,850 


16.400 


15,400 


17,400 


16,900 


15.550 


21,150 


14,500 


11,050 


16,440 


9,880 

10.350 

8.140 

8,340 

7,570 

7,690 

5,470 

6.590 

6.210 

6,340 

5,590 

5,730 

9.800 


8,890 


6,520 


7.420 


6.660 


19.500 


18,050 


16^800 


18.700 


17.470 


17.650 


16.000 


12.500 


17.440 


13,900 


Slight  shearing  of  flben.    Split  at  end. 


Split  at  end. 


Slight  Bbearing  of  fibers. 


Do. 


Do. 


Do. 


Do. 


Do. 


Slight  shearing  of  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


Do. 


Do. 


Do. 


Slight  shearing  of  fibers.    Split  at  end* 
Do. 


7, 400     Sheared  fibers. 


8.100 


Do. 


Sheared  fibers.    Split  at  end. 


S.  Ex.  5 32 
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Table  3.— INDENTATION  TESTS— Continued. 


i 

? 

5 

1 

i 

m 

9 

a 

§ 

o 

1 

1 
Direc 

»• 


»• 


92a 


140a 


141a 


146 


2154 


2I5« 


217« 


2iU 


218« 


Q2(ir 


»2(tr 


1048 


1048 


031a 


0315 


752a 


LOAD*  FOB  DTDEXTATIOn  0F~ 


^  — 


7 


m 


^^ 


4,890 


4.700 


4,120 


8,700 


8,920 


4,800 


2,450 


4,050 


8,900 


4,200 


8,440 


2,890 


8,450 


8,800 


5.600 


4,650 


2,470 


6,850 


5,600 


4,440 


4,070 


5,680 


6,800 


4,960 


5,560 


5,410 


5,800 


4,210 


8,700 


4,670 


5,810 


8,400 


7,580 


6,570 


« 


08. 


".04w 


Pounds. 


7,480 


6,950 


6,810 


4,770 


5,280 


6^000 


6.640 


6,580 


5,960 


5,890 


6,640 


4.800 


8,940 


6,880 


5.960 


9,550 


8,560 


6,390 


Poundt. 


8,120 


".06. 


Pounds. 
8,580 


7,400  I       7,810 


6,550 


5,120 


6,660 


6,800 


6^250 


6.100 


6^070 


6,190 


6^980 


4,470 


4,040 


6,990 


5,840 


5,910 


6,670 


6^620 


6^890 


6,490 


6,590 


7,840 


4,720 


4,120 


0t 


.06i 


// 


.07.  ".Ofiw 


5,620 

6,100 

6,350 

6,680 

10,520 

10,960 

9,140 

9,610 

6,770 

7,130 

Pounds, 
8,890 

8,340 

7,450 

6,790 

6,140 

6^990 

6,910 

6,780 

6,780 

6,880 

7,810 

4,870 

4,860 

6,410 

7,060 

1],580 

10,060 

7.580 


Pounds,     Pounds. 


9,610  I        9I.929 


8,780  9,280 


7,610 


6,480 


7,260 


7. 


7,040 


6,980 


7,080 


8,080 


4.990 


4.500 


6,580 


7.290 


11,920 


8.0W 


6,180  6,270 


6,680 


7,540 


7,910 


7,310 


7.150 


7.870 


8.160 


5.110 


4.6M 


6,910 


7.580 


12.100 


10,680         11,160 


8.100  8,460 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  INDBHTATIONS  0F~ 


".Ok't 


Poundt. 


10,280 


9^000 


8,480 


8,820 


8,900 


7,780 


8,280 


7,480 


7,470 


7,810 


8,870 


6,190 


4»770 


7,110 


7,870 


12,590 


11,580 


8,900 


// 


.10. 


Pounda. 


10,700 


9,900 


8,710 


8.780 


7,000 


7,980 


8.880 


7.830 


7,870 


7,870 


6.700 


5,380 


4,870 


7,280 


8,000 


12.910 


11  880 


9,170 


".15. 


Poundt. 


12,800 


11,900 


10,050 


8.320 


8,340 


9,600 


11,160 


9,180 


9,400 


9,400 


6^380 


6,780 


9,800 


14,480 


14,700 


// 


.20. 


Effect  on  8i>ecimeii. 


PoufuU. 


11,000 


8,600 


Slight  shearing  of  fibers.    Split  at  end. 


Do. 


12,900 


6,980 


6,820 


10,700 


16,200 


16.400 


11, 270        12, 600 


Sheared  fibers. 


Slight  sh«)aring  of  fibers.    Split  at  end. 


Sheared  fibers. 


Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Split  at  end. 


Do. 


Split  at  end.    Short  speoimen  4".7  long. 


Sheared  fibers. 


Do. 


Split  at  end. 


Split  at  end.     Fibers  did  not  shear. 


Sheared  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


Fibers  did  not  shear. 


500  TESTS  OF  I  BON  AND  STEEL  AND  OTHER  MATERIALS 

Tablk  3.— INDENTATION  TESTS— Contmqed. 


i 


g 


17/ 


17/ 


30a 


86ta 


3«ia 


74a 


746 


Ma 


244a 


2446 


2476 


247 


487a 


628a 


6286 


963a 


9636 


268a 


e 

I 


^^ 


^^ 


^ 


u 


'Hill. 


^ 


LOAD0  FOB  IXDBHTATIOXS  OP— 

".OL 

".02. 

".03. 

.04. 

".05. 

".06. 

".07. 

".«L 

Pounds. 

P<ntnd». 

Poundt. 

Pounds, 

Pounds, 

Pounds, 

Pounds, 

Pounds, 

4,480 

5,100 

5,500 

6,200 

6,350 

6,730 

0,780 

7,100 

3,400 

5.4U0 

5,910 

6,280 

6,640 

6,910 

7,380 

7.570 

3,610 

5,560 

6,150 

6,640 

6,970 

7,450 

7,770 

7,920 

5,100 

6^980 

7,400 

7,810 

8,100 

8,250 

8,780 

8,900 

5,S50 

7,510 

8,080 

8,470 

8,900 

9,090 

9,840 

9^700 

3,450 

7,200 

8,800 

9.780 

10,400 

11,050 

11,900 

12,500 

8,900 

6,400 

7,780 

8,420 

8,880 

9,480 

9,900 

10.250 

4,250 

6,300 

6,900 

7.120 

7,460 

7,910 

8,400 

8,560 

2,960 

5,050 

5,120 

5,260 

5,280 

5,410 

5^560 

5^060 

1,840 

3,460 

3.600 

3,600 

3,860 

4,000 

4,140 

4,250 

2,900 

5,100 

5,680 

6,150 

6,560 

6,960 

7,170 

7,470 

4.450 

5,340 

5,880 

6,320 

6,600 

7,080 

7,300 

7,8W 

3.410 

5,0:0 

6,470 

6,010 

0,850 

6,900 

7.040 

7,510 

1 

3,900 

5,800 

6,150 

6,180 

6,430 

6,620 

0,070 

1 

t 

0,670  { 

3,620 

5,500 

5,910 

5,980 

6,120 

0,370 

0,000 

6,780  1 

2,180 

4.920 

6.260 

6,540 

6,760 

7,030 

7.390 

7,610 

1 

1 

2,710 

4,100 

.     4,720 

5,100 

5,230 

5.540 

5,700 

5,770 

6.500 

8,870 

9,430 

9.910 

1 

10,300 

10,700 

1U080 

11.600 

1 
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Table  3.— INDENTATION  TESTS— Continned. 


LOADS  FOR  UIDKRTATIOXS 

OF— 

".20. 

".09. 

".10. 

"16. 

Effect  on  specimen 

PottWdf. 

Pound*, 

Pound*. 

Pound*, 

7.410 

7,050 

0,200 

Slight  shearinK  of  fibers.    Split  at  end. 
Do. 

7,780 

8,000 

0,680 

8,200 

8,600 

0,000 

Do. 

ft.  000 

0.230 

10,060 

Split  at  end.    Fibers  did  not  shear. 

10,200 

10,770 

14,400 
17,600 

Fibers  indented  withont  shearing. 
Do. 

18,040 

18.850 

16,000 

10,880 

11,250 

18,860 

Split  at  end.    Fibers  did  not  shear. 

8^000 

0,250 

10,900 

Split  at  end. 

0,840 

6^020 

0,800 

7,100 

Sheared  fibers.    Split  at  end. 

4,800 

4,680 

6^800 

6,860 

Sheared  fibers. 

7,880 

8.080 

Split  at  ends. 

7,800 

8.040 

9,850 

Slight  shearing  of  fibers.    Split  at  end. 
Slight  shearing  of  fibers. 
Sheared  fibers. 

7,820 

8.120 

10.800 

0^020 

7,110 

8.180 

8.900 

7,040 

7,100 

8.500 

Slight  shearing  of  fibers.    Split  at  end. 
Split  at  ends.    Shaky  stick. 

0,040 
11,020 

0,080 

Do. 

12,800 

14,800 

16,480 

Slight  shearing  of  fibers. 
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Table  3.— INDENTATION  TESTS—Continued. 


a 
« 

6 

I   i 
§ 
-2    ! 

^       ! 


a 


I 


131a 


1316 


2450 


2450 


285>a 


265ta 


548a 


548a 


8420 


3420 


7700 


7700 


47a 


282a 


2826 


3400 


3400 


-^. 


LOAM  FOB  nrDBRTATIOXB  OF— 


".OL 


^ 


^ 


fl 


Pound*. 


8,100 


5.150 


2,150 


4,380 


8.100 


3,810 


3,050 


5.870 


3,860 


4.600 


3,860 


3.520 


4,870 


2,050 


5,200 


3,210 


3,900 


".02. 


3,320 


Pounds. 


9.060 


7.580 


4.960 


5,280 


4.000 


5.650 


5.290 


6,510 


6,320 


6,070 


5,460 


6,120 


7,520 


5,000 


6,480 


4,660 


".08. 


// 


.04. 


5,900 


4,050 


Pound*. 


8,840 


8,160 


6,170 


5^670 


4,160 


6,170 


5.770 


7,260 


7,160 


6,370 


5.960 


7,100 


8,610 


5,820 


6,780 


5.060 


6,160 


5,400 


Pound*. 


9.360 


8,910 


6,730 


6,000 


4,600 


6,360 


6,050 


7,690 


7.790 


6,760 


6,290 


7,850 


9,890 


6,220 


7.370 


5.480 


6,920 


6,050 


".05. 


Pound*. 


9,900 


9,400 


7.240 


6,180 


4.960 


6,660 


6,250 


8,020 


8,150 


7,280 


6,670 


8,280 


9,920 


6,470 


7,680 


5,960 


7,800 


6,320 


".06. 

".07. 

Pound*. 

Pound*. 

10,360 

10.760 

10.080 

10,850 

7,700 

8,080 

6,580 

6,880 

5,380 

5.780 

61900 

7.270 

6,600 

6^890 

8,440 

8,600 

8.670 

0,060 

7,560 

7,070 

7,010 


8,960 


10,610 


6,900 


8,190 


6,350 


7,680 


6,750 


// 


.08. 


11.171 


11,120 


8.440 


7,120 


6^100 


7,500 


7,070 


0,000 


0,400 


8.270 


7.280 

7,600 

0,410 

0,840 

U.t80 

11.6W 

7,060 

7,310 

8,480 

8.040 

6,700 

7.OO0 

8,100 

8,600 

7,100 

7,470 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  IKDERTATI0V8  OF— 


II 


.00. 


Poundt. 


ii.eoo 


11,500 


8,070 


7.280 


6,570 


7,710 


7,860 


9,210 


9,670 


8,860 


7,890 


10,400 


11,170 


7,660 


9,170 


7,890 


8,950 


7,800 


// 


.10. 


Po%md$, 


11,920 


11,920 


9,060 


7,550 


6,950 


7,880 


7,580 


9,540 


9,070 


8,780 


8,180 


".15. 


Poundi. 


14,100 


18,700 


10,750 


8,670 


9,100 


11,500 


10,550 


9,850 


// 


.20. 


Pound*. 


Effect  on  spedmexi. 


Sheared  flben.    Split  at  end. 


Slight  shearing  of  flhen.    Split  at  end. 


Do. 


11,600 


10,650        12,900 


12,680 


7,800 


9,540 


7,480 


9,200 


8.050 


15,250 


9,450 


9,150 


9,660 


16,900 


Split  at  end. 


Slight  shearing  of  flhen.    Split  at  end. 


Split  at  end.   ^Fihert  did  not  shear. 


Slight  shearing  of  flbers.    SpUt  at  end. 


Do. 


Do. 


Sheared  flhers. 


Sheared  flbers.    Split  at  end. 


Slight  shearing  of  flbers.    Split  at  end. 


Sheared  flbers. 


Slight  shearing  of  flbers.    Split  at  ends. 


Fibers  did  not  shear.   Split  at  ends. 


Slight  shearing  of  flbers.    Split  at  ends. 


Fibers  did  not  shear.    Split  at  ends. 


Do. 
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Table  3.— INDENTATION  TESTS— Continued. 


S 


a 

o 


I 


2Mia 


964,0 


MU 


sn§ 


742& 


742& 


76te 


76te 


90U 


WU 


mu 


UTle 


ma 


e74a 


674a 


4O>0 


40k 


1 

5 


f^    ^ 


^ 


^ 


'H 


LOADS  FOB  IHDKirrATIOHS  OF— 


".01. 


^ 


PMindtf. 


8.580 


8,100 


8,700 


8.400 


2,850 


6.800 


8,400 


6.800 


8.650 


8,670 


8,170 


4.850 


2.200 


1 


".02. 


Poundt, 


4,660 


4.060 


4.810 


6^920 


6^100 


7.740 


6.450 


8,800 


6.700 


61670 


6,820 


5,860 


4,140 


4,700 


8.550  6.500 


4.060 


4.080 


2.900 


// 


.03. 


Poundt, 


4.840 


7,500 


6.060 


5,700 


4,420 


6,900 


6,060 


8,490 


7.820 


9,800 


7.560 


7. 


6,060 


6.440 


4.750 


6,780 


7,770 


9^100 


7,500 


6,860 


".04. 


POttfUlt. 


5,200 


4,600 


4.620 


7,660 


6,640 


9,250 


6,560 


9,880 


8^200 


8,100 


7,580 


6.960 


5,050 


6.520 


8,810 


9,890 


7,960 


// 


.05. 


Poundt, 


5,480 


7,570 


4,750. 


4,790 


8,140 


7,160 


9,910 


9,020 


10,440 


8,690 


8,600 


8,040 


7,860 


5.460 


7.100 


8,770 


10.400 


8,850 


8,000 


".06. 


Pounds, 


5.570 


4.880 


5,060 


8.680 


7,480 


10.540 


9.510 


11,100 


9.180 


8.950 


6,480 


7,700 


6,770 


7.440 


9,240 


10.900 


8.750 


8,550 


// 


.07. 


Pounds. 


5,900 


5,160 


5,820 


9,100 


7,050 


11,050 


9,990 


11,600 


9,580 


9.460 


8,770 


8,060 


5.080 


7.920 


9,550 


11,360 


9,180 


8,800 


II 


M, 


Pounds. 


6,070 


5,280 


5,470 


9,240 


8^840 


11,550 


10,840 


12.040 


9.020 


9.840 


9.180 


fl;4M 


61370 


8^240 


9,840 


11,780 


9,570 


9.250 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  IKDBHTATIOX8  OF— 


".». 

".10. 

Poundt, 

Pofmdg. 

fll200 

6,570 

6^410 

6^600 

6»7ao 

8^900 

9^800 

10.200 

8,eso 

8,900 

11,  MO 

12,880 

10.  MO 

10,910 

11,480 

12,890 

0,340 

9.620 

8,980 

10,210 

9.500 

0.7» 

8,820 

9,120 

fliaso 

6,870 

8,650 

8,860 

10,060 

10,800 

12.100 

12,440 

9,960 

10.860 

9.700 

10.080 

// 


.15. 


Pounda. 


7,740 


6.500 


61880 


12,200 


U.200 


15^100 


12,700 


14.850 


12,460 


11.600 


11«050 


8,850 


// 


.20. 


Poundt. 


18,250 


16^200 


16,580 


13,350 


12,150 


14.600 


12,800 


12,400 


15,800 


14,150 


13,700 


Effect  on  speciinen. 


Slight  thMrlog  of  fibers.    Split  «t  ends. 


Da 


Sheared  fibers.    Split  at  ends. 


Indented  without  shearing  fibers. 


Slight  shearing  of  fibers.    Split  at  end . 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers. 


Split  at  end.  Fibers  did  not  shear. 


Slight  shearing  of  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Do. 


Do. 


Split  at  end. 


Slight  shearing  of  fibers.    Split  at  end . 


Sheared  fibers. 


Indented  without  shearing  fibers. 


Do. 
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Table  -3.— INDENTATION  TESTS— ContiDned. 


a 

I 


a 


LOADS  FOR  IKDEHTATIORS  OF— 


".01. 


".02. 


50a 


135 


612« 


512* 


887a 


687ft 


729 


729 


578a 


6736 


18« 


18« 


258* 


258MI 


616a 


96 


96 


44ia 


^ 


P 


Poundi. 


2,800 


6^200 


8,660 


8,690 


8,960 


ilOO 


2,400 


2,020 


2,700 


2,150 


2,960 


2,040 


1,960 


1,920 


4,900 


8,200 


2,460 


Poundi, 


4,960 


7,080 


6.260 


6^600 


6,480 


6,640 


8,200 


8,540 


3,200 


2,960 


8,250 


8,820 


2,880 


8,220 


2,880 


6,180 


4,900 


6,060 


".08. 


Pounds. 


6,060 


7,500 


7,160 


6,870 


6.960 


7,420 


8,660 


8,920 


8,860 


8,620 


8,760 


8,140 


8,610 


2,710 


6,740 


5,500 


6,560 


''.04. 


PoiMUfff. 


6,440 


8,080 


7.560 


6,890 


7,460 


7.770 


8.890 


4.170 


8.910 


8,670 


8,860 


3.940 


8,868 


8  780 


2,860 


7,060 


5^960 


6,070 


ti 


.06. 


Poundt. 


6,020 


8,680 


7.060 


7.200 


7.900 


7.940 


4,050 


4,880 


4,820 


4,000 


4,220 


4.070 


8.660 


8,920 


2,070 


7,510 


61800 


7,240 


11 


06. 


Pounds, 


7,870 


9.270 


8,880 


7,580 


8,160 


8,880 


4,170 


4,710 


4,470 


4,220 


4,450 


4.210 


8,720 


4,100 


8,200 


8,050 


6,880 


7.650 


tt 


.07. 


7,800 


9,730 


8,710 


7,  MO 


8,400 


8,820 


4,420 


4,900 


4,810 


4. 


4.670 


4,800 


8,870 


4.190 


3.870 


8,820 


7.250 


7,800 


/» 


10, 


8, 


8, 


8,781 


0.24i 


4,670 


5,040 


4.800 


4.500 


4,880 


4,470 


8.900 


4.379 


S.8M 


8,610 


7,540 


8,100 
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Table  3.— INDENTATION  TESTS— Continned. 


LOADS  FOB  IHDB5TATI0K8  OF— 


// 


.09. 


Pounds. 


10,680 


9,270 


8.550 


9,000 


9,520 


i040 


5.190 


6^000 


4,700 


4,910 


4,570 


4,169 


4,490 


3,690 


8,900 


7.860 


8,370 


'MO. 


".15. 


Pounds. 


11,100 


9^480 


Pounds. 


12,950 


11,400 


8,570        10,650 


9,180 


9,780 


4.790 


5,420 


5,280 


4,880 


4.960 


4,680 


4,260 


4,610 


8,760 


9,190 


8,080 


8,540 


10,800 


11.600 


5,700 


6,600 


6^760 


6,410 


5,820 


4,910 


4,600 


10,700 


9,900 


9.680 


".20. 


Effect  on  specimen. 


Pounds. 


12,800 


11,900 


12,000 


12,660 


6,900 


5.630 


12,400 


10,750 


Split  at  ends. 


Do. 


Indented  without  shearing  flben. 


Slight  shearing  of  fibers. 


Sheared  flbers. 


Do. 


Sheared  fibers.    Split  at  end. 


Do. 


Slight  shearing  of  flben.    Split  at  end. 


Da 


Sheared  flbers. 


Do. 


Sheared  fibers.    Split  at  ends. 


Sheared  fibers.    Split  at  end. 


Do. 


Sheared  flbers. 


Slight  shearing  of  flbers.    Split  at  end. 


Sheared  flbers. 
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Tablb  3.— INDENTATION  TESTS— Continaed. 


I  S 


!  1 1 

s    I    I 

?  I  I 


LOADS  FOB  nronTATIOXS  OF— 


119a 
1196 
795$ 
7«6« 
858« 
853« 
11« 
11a 
f77& 

mh 

1047« 

1047 

4te 

78« 

78« 
1088a 
10a 
10b 


m 


m 


W         rfl 


mi 


1   PoiMUir 

1 

Pounds. 

Pounds. 

5,800 

7,040 

7,840 

iS60 

0,040 

01910 

4.100 

6.100 

01060 

8.400 

6^050 

6^540 

8,040 

4.080 

5,200 

8.710 

6,880 

8^830' 

8.900 

4.040 

^480 

4.000 

7,880 

8,140 

8.700 

6^270 

6^960 

4,700 

7,060 

8,640 

4.850 

0,700 

7.600 

8.410 

8^700 

0.800 

2.000 

6,260 

0,040 

8,400 

6^890 

0,470 

8,960 

8.100 

0,040 

8,810 

5.410 

0,140 

2.750 

6^680 

0,470 

2.000 

8.570 

3,920 

2.810 

8.410 

8,520 

Pounds. 

7,770 

7,100 
7,200 
6,900 
6,400 
01250 
6.920 
8,740 
0,880 
9,100 
8,200 
0,840 

6,050 

0,920 
7,200 

0,700 
7.040 
4,070 
3,750 


Pounds.     Pounds.     Pounds.  I  Pounds. 
8.060  *        8,320  I        8,540  I        8^710 


7.520  i        7,830 


7,700 


7. 


0,320  0,000 


5,800 

1 
0^070 

0^580 

0,880 

0,200 

01 000 

9,140 

9,540 

01900 

7,000 

9,670 

10,190 

8,780 

9,800 

7,880 

7,790 

7.020 

7,480 

7,840 

7,700 

7,750 

8,170 

7,580 

7,930 

7,800 

7.920 

4,810 

4,530 

8,000 

4,140 

7. 


fliiao 


01880 


0,340 


7,070 


0,770 


9,980 


7,660 


10. 


0.750 
8,230 

7,910 

7,960 
8,720 

6,380 
8.820 
4.7B0 
4,270 


8,150 

8,500 

7,250 

0^720 

T,380 

7,000 

10,270 

T,970 

11,200 

10,150 

8.450 

8,250 

8,080 
8,950 

8,770 
8,560 
4,900 
4,800 


\ 
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Table  3.— INDENTATION  TESTS—Continaed. 


LOAM  FOR  IKDB5TATI058  OP— 


".09. 

".10. 

Pouiidt. 

PoufuU. 

8,790 

9,110 

8,030 

8.840 

8.800 

8.890 

7.380 

7,820 

".15. 


".90. 


EfTeot  on  tpecimeii. 


10,600 
8,790 

8,680 

8,360 
9,420 


10, 450  I      11, 350 


10,100         11.000 


9,160 


8,200 


9,200 


9,400 


13,400 


8,320  8.050         10,700 


11,580         12,080         14,800 


0,810 

7.040 

7.590 

7,890 

7,680 

7.830 

10,700 

11,200 

10,820 
9,080 

8.920 

8,620 
9.600 


9.080  I        9.300 


8,  900  I        9. 140 


5,120 


4,580 


5.270 


4.790 


Sheftred  flb«n. 


Do. 


10.100 


13.100 


10, 800  I      12, 300 


11.000  ;      12.300 


Sheared  flben.    Split  at  end. 

Sheared  fibers. 

Slight  shearing  of  fibers.    Split  at  end. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Slight  shearing  of  fibers. 

Do. 

Split  at  ends. 

Slight  shearing  of  fibers. 

Sheared  fibers.  .Split  at  end. 
Sheared  fibers. 

Da 
Slight  shearing  of  fibers.    Split  at  end. 
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Table  3.— INDENTATION  TESTS— Continaed. 


tk 

s 

a 
'5 

s 

t 

1 

nofl 

8 

^ 
^ 

■a 

i 

» 

s 

848a 


223 


223 


SMe 


886t 


722a 


7226 


900 


080 


1006« 


1006« 


10M« 


lOM/ 


1067e 


10670 


528a 


820a 


843 


^ 


i^ 


LOAUB  FOK  nn)UtTAn058  OF— 

".01. 

".02. 

".03. 

".04. 

".05. 

".06. 

".07. 

".08. 

1 

Pounds. 

Pounda. 

Pcundt. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

3.100 

4,000 

5.140 

5,310 

5.500 

5,620 

5,740 

5. 850 

2,000 

3.680 

3,940 

4.120 

4.260 

4.440 

4.640 

4,740 

1.850 

2,410 

2,680 

2,020 

2,000 

3.230 

8.450 

3,560' 

2,060 

4.280 

4.550 

4.880 

5,000 

5.380 

5,620 

5,900 

2,600 

3.750 

4.140 

4.470 

4,670 

4,060 

6.170 

5^300 

3,650 

4,850 

4.660 

4,030 

5,060 

5,270 

6»560 

5.8M 

2,620 

4.360 

4.000 

5,900 

5,500 

6^840 

6.040 

6.270 

3,050 

4,470 

4.780 

5.080 

6^270 

6^580 

5.000 

6.140 

2,050 

3.260 

3,400 

3,720 

3,060 

4,110 

4,280 

4,460 

2,800 



4,550 

5,100 

5,350 

6,400 

5,080 

5.901 

2,780 

8,850 

4.150 

4,420 

4.680 

4,810 

5.000 

6.270 

2,150 

3.050 

3,370 

3,510 

8.  no 

3,060 

4,150 

4,209 

2,250 

3,280 

3.600 

3,780 

4.010 

4,170 

4.300 

4,510 

2,600 

8,380 

3,»0 

3,000 

4.170 

4,360 

4.740 

i,m 

1,750 

2^020 

3.190 

3,480 

3,710 

3,880 

4,070 

4,380 

2,050 

4,050 

4.780 

6,160 

6.420 

6,730 

5,930 

6,050 

1,660 

2,010 

3,140 

3,380 

3.520 

3.680 

3.d00 

3.960 

8,850 

6^200 

6,700 

6,000 

6,320 

6.680 

6.880 

7,150 
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Table  3.— INDENTATION  TESTS—Continued. 


LOADS  FOB  INDI!CTATI0X8  OP— 


".09. 

'MO. 

".15. 

Pounds. 

Pounds. 

Pounds. 

6,900 

8,080 

7,300 

4,870 

4,970 

5,900 

8,740 

8,930 

4,800 

8,110 

8,320 

7.850 

5.610 

5,810 

7,050 

8,020 

8,170 

7,850 

8,500 

fll850 

7,780 

8,310 

8,470 

7,810 

4,810 

4.800 

5,900 

8,080  I        8,170 


0^540 


4.470 


5,720 


4,880 


4,570  4,850 


5,080  5,270 


".20. 


Pounds. 


8,400 


8,800 


Effect  on  specimen. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Indented  section  coyers  i"  knot. 


Slight  shearing  of  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


8, 000  I  Slight  shearing  of  fibers.    Split  at  end. 


8, 300     Sheared  fibers. 


8, 700    Slight  shearing  of  fibers.    Indented  section  covers  k"  knot« 


8,480 


Sheared  fibers. 


Do. 


7,250  ' '  Sheared  fibers.    Splitatend. 


7,070 


5,850 


5,880 


8,800 


Do. 


Do. 


Slight  shearing  of  fibers.    Split  at  end. 


8, 480  '       7, 400     Slight  shearing  of  fibers. 


4, 480  4, 500  5, 880 


8,310 

8,480 

• 
7,380 

4.170 

4,270 

5,280 

7.400 

7,85G 

9,550 

Slight  shearing  of  fibers.    Split  at  end. 


8,  OM     Sheared  fibers. 


5,950     Slight  shearing  of  fibers. 


10.000  I  Do 
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Table  3.— INDENTATION  TESTS— Continued. 


§ 


I 


8i3 


1068« 


1068« 


106Qr 


106Qr 


10700 


10700 


I860 


1360 


841 


841 


8420 


8420 


40 


40 


8440 


8440 


10 


LOADS  FOB  nCDBXTATTOKS  OK— 


Vi 


m 


m 


m 


m 


".01. 

".02. 

PoundM. 

PoundM. 

8,840 

fi,780 

8,370 

4,389 

2.900 

8.900 

2,680 

4.470 

2.960 

4,160 

4,060 

5,500 

2,250 

8,400 

2,700 

4,780 

2,680 

8,300 

1,900 

2,960 

1,970 

3,040 

8,410 

4,680 

2,470 

8,340 

".03. 


".04. 


Poundt.     Poundi. 


4,710 


3,300 


3,670 


2,600 


2,800 


7,850 


5,380 


5,920 


5,150 


8.990 


6,300 


4,880 


4,380 


4.970 


4,670 


5,050 


3,820 


5.450 


3,610 


3,620 


3,400 


8,580 


9,070 


6,810 


6.020 


4.260 


6,750 


5,300 


".05. 


PoitndM. 


6,920 


5^460 


5.400 


4,970 


6.800 


4,080 


5,920 


8,880 


3,970 


3,680 


3,880 


9,670 


5,980  6.880 


7,850 


6,680 


4,460 


Pounds. 


7,800 


5,680 


Pounds.  ;  Ptmndt. 


7,650 


6,020 


4. 780  5, 030  5, 170  5, 520 


5,660 


5.220 


6,500 


4,410 


6,150 


4,080 


4.240 


3.890 


5,560 


4,080 


10,080 


6,900 


7,710 


7.1 


fl.160 


5,670 


4,560 


5.970 


6,470 


6.850 


4,700 


6,370 


4,370 


4,870 


6.080         6,380 


5,710 


5,650 


7,100  7,370 


4,040 


6,650 


4.550 


4,510 


4,090  4.210 


5,790  5,990 


4.180 


10,480 


7,120 


8,200 


7, 190  7, 520 


4,770 


4,410 


11,000 


7,490 


8^500 


5^170 


6^890 


4.860 


4.760 


4.880 


6^180 


4,600 


11.2W 


7, 


8,060 


7.900  8.380 


4,890 


4,900 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOR  INDENTATIONS  OF— 


".09.       I       ".10. 


Pounds.  I  Pounds.     Pounds.  \  Pounds. 


8,070 


6,350 


5,890 


0,610 


6.060 


7,620 


5^430 


6,970 


5,000 


4,810 


4,400 


6.380 


4,720 


11,59C 


9,270 


8.720 


5,160 


8,320 


6,610 


6,120 


6,170 


5,170 


4,930 


4,590 


6,590 


4,860 


12,000 


8, 060  8, 410 


9,490 


9,040 


'5,290 

S.  Ex.  5 


0. 750         10, 120 


8.050 


6,770  ,        7,950 


7.880  I        9.350 


5,660  I        6,900 


5,690 


5.650 


8,100 


5,870 


14,100 


10,200 


11,500 


6,200 


33 


Effect  on  specimeu. 


Slight  shearing  of  fibers. 


Sheared  fibers.    Split  at  end. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers. 


Fibers  did  not  shear.    Split  at  end. 


10, 300     Sheared  fibers. 


7,090  I        8.250  8,850 


7,350 


Fibers  did  not  shear.    Split  at  end. 


Slight  shearing  of  fibers. 


Sheared  fibers.    Split  at  end. 


6, 420     Sheared  fibers. 


6,170 


Slight  shearing  of  fibers. 


0,050  Do. 


6,500 


Do. 


15,250  I  Do. 


Do. 


12,700  I  Do. 


11, 070  I      12, 700 


Do. 


Sheared  fibers.    Split  at  end. 
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Table  3.— INDENTATION  TESTS— Continaed. 


I 


LOADS  FOB  ummsTAXiasB  OP— 


g 

t 


9Vre 


967 


tn« 


Ml« 


1025a 


10866 


717ft 


717ft 


970e 


879 


686a 


604ft 


604ft 


I 


'.01. 


II 


02. 


PoiMMb.     Pfmndi. 


m 


m 


m 


m 


I 


865a 


906a 


906a 


011« 


2,210 


2,400 


2,030 


2,060 


2,000 


1,420 


2,100 


2,300 


3,800 


2,800 


3,910  I   4.660 


2, 150    8, 770 


.06. 


PoiMMb.     PoundM, 

4,240  ,        4,400 

I 

! 

2,070  1        8,080 


1.690  !        3.000 


1,390  I        2,100 


1,100  ,        1,890 


1,470  2,270 


3,370 


2,400 


1,450!        2,070 


2,850 


2,190 


2,890 


2,690 


1,100  2,000 


4,900 


4,080 


2,100  2,740  I       2,960 


8,840 


2,650 


3,000 


6,240 


4,210 


8,280 


3,660 


2,300  2,860 


1.990  2,090 


1.300  2,080!       2,3:M)  2;390 


2,450  2,690 


3, 670  8, 900 


2,470  2,650 


2,200  2,880 


2,520  2,860 


2,760 


9.170 


2,240,        2,870 


4.480  4. 


8,850 


6,470 


4,480 


8,870 


8,290 


6,670 


4,780 


3,590 


8,680  !        8.870 


2,880  2.470 


2,200  2,300 


2,480  2,680 


2,710  2,840 


".07. 

"M. 

Poim<». 

Pmwrfi 

4.800 

i»» 

8,410 

8.5W 

S,810 

1^070 

4.990 

^m 

8,780 

\m 

4,080 


2.770 


2,470 


3,080  3,460  3,690  8,790  4,080 


4,270 


2,870 


2,660 


8,000 

3,180 

SL070 

8,070 

8,260 

3,410 

2,670 

2,780 

4.180 


2,540 


2,890 


2,800 


2,970 


i2» 


1480 


2.900 


8,060 


4,400  i        4,500 


8.000 


2,700 


8.870 


3. 
1710 
4,180 
3.470 


3,190  8.800 


8.680  ;        8.000 


2,880  2,970 
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Tabub  3.— indentation  TESTS— ContiDued. 


LOADS  VOR  DIDBIITATIOHS  OP— 


S,OM 


S,OM 


6^190 


5,180 


S,WO 


4,880 


2,730 


2,570 


2,970 


S,170 


4,700 


8,180 


2,880 


4,280 


8,630 


8,470 


8,820 


5,190 


8,670 


61460 


6,880 


4,580 


2,820 


2,710 


3.060 


8,270 


4.850 


8,280 


2,060 


8.820 


8,570 


6,180 


4.260 


7,880 


61350 


4,210  4,970 


5^400 


8.180 


8,800 


3.680 


8.700 


5,480 


8,800 


8.580 


4,480  5.280 


4.750 


4.450 


4,00U  I        4.780 


8,070  8,200  8,910 


BiTect  on  speoimen. 


6, 700  '  SbMred  flben. 


4,500 


8,620 


7,060 


Do. 


Do. 


Do. 


Sheared  fiber*.    Split  at  end. 


6, 000     Sheared  fibers. 


8,410 


8,630 


Do. 


Do. 


4,100  ;  Do. 


4,140 


5.920 


4,550 


8.910 


Do. 


Do. 


Do. 


Do. 


5  SUffht  shearing  of  fibers.    Split  at  end.     Short  specimen 
\     4".71oag. 


5,560 


4,920 


5,400 


4.420 


Slight  shearing  of  fibers. 


Do. 


Do. 


lio. 


S 
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Table  3.— INDENTATION  TESTS— Continaed. 


3 
O 


a 
o 


S 


u 

a 

I 


LOAM  FOB  DTDKIITATIOHB  OF~ 


// 


01.  ".02.      1      ".03.  ".04. 


// 


05. 


.Ott. 


// 


.07.      !     ".08. 


«llf 


«00a 


0006 


G40a 


1  ^  \  \  ^ 


b 


Poundi.     Pounds.     Pounds,     Pounds.     Pounds,     Pounds.     Po%mds.     Poumds. 


ill 


Mia       N 


li 


081b 


889a 


721a 


7210 


972a 


9726 


906« 


069a 


1177c 


1177/ 


272t6 


272t6 


1035a 


m 


^^ 


m 


'A 


2,250 


3,100 


1,550 


T, 


2,090 


1.450 


1,810 


2,100  2.240  2.380  2.410  2,010  2, 


2.770 


1.9.V)  2,900  3,140  3,280  3,400  3.040.        3.790  I        4,000 


2,050  4.080  4,380  4,080  4.890  5,040  5.180!        5.470 


2,500  3.300  3,440  I        3,570  3,090  3.880  3.970  4.070 


1,710,        2.760  3,080  3,450  3.520 


3, 720  4, 370  4, 780  i        5, 200 


2,350  I        3.370  3,600  3,760 


4,  080     4,  530     4,  780 


1,960 


1, 790  I    2,  890 


2,500 


1.620 


3.080 


2,160     2.310 


3,  090     3,  250 


2,650  I    2,770 


1.630     1,070 


3, 450     3, 610 


3,900 


4.940 


2,410 


3,420 


2,820 


1,700 


3,770 


2. 270     2, 660     2. 800     3. 000     3, 190     3, 410     3. 400 


1. 400     1.  940     2, 080  '    2,  240     2,  380    2, 470     2.  580 


19u     2,440     2.580     2,790     2,890     3.050     3.170 


1.480  2.710  3,040  3,260  3.450  3,500  3.800 


3.690 


1,900  2,250  3.050  3.560  3,700  ;        3,790 


5,480 


4,080 


5.050 


2,560 


3,480 


2.890 


3,810 


8.990 


3,570 


2.980 


3.580 


3.280 
3.940 
3,970 
4.320 


5.000  I        S^9!0 


4.270  4,400 


5.276  5,410 


2,670  2.770 


3.W 


2.060 


1.780  1,850  1.870 


3,870  4,020  4,370 
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Table  3.— INDENTATION  TESTS-Continued. 


LOADS  FOB  DTDKHTATIOXS  OF— 


// 


,00. 


".10. 


Pounds. 


2,880 


4,240 


5,520 


4,170 


3,890 


Pounds, 


2,880 


4.300 


6,710 


3,780 


3,070 


1,W0 


4,390 


'.15. 


Effect  on  specimen. 


'.20. 


4,090 


4,450 


6,020 


4,560 


5,550 


2, 860  2, 970 


3,880 


5.000 


Pounds.     Pounds. 


3, 580  4,  MO     Slight  shearing  of  fibers. 


5. 280  I       5. 920     Sheared  fibers. 


6,700  !        7.450  Do. 


4, 250  4, 880  I       5, 120     Sheared  fibers. 


3.780  4.480  '        4.920 


Do. 


2,790  2,870  3,460 


3.920  Do. 


3, 380  3. 480  4. 200  4, 800  '  Slight  shearing  of  fibers. 


4. 040  4, 110  4. 700 


Slight  shearing  of  fibers.    Split  at  eud. 


4, 250  I        5. 100  5, 850  I  Sheared  fibers. 


4,580  ,        5,470 


6,300  '        7,300 


4,670 


5, 720  6, 550 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  end.    Indented  section  covers  i-inch 
knot. 


Slight  Rearing  of  fibers.     Split  at  eud. 


Sheared  fibers. 


Sheared  fibern.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Do 
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Table  3.— INDENTATION  TESTS— Continiied. 


a 

« 

S 

I- 

•     • 

a 
o 


a 

1 


'2 


LOADS  FOK  nCDKHTATIOlIB  OV— 


I       '/ 


.01.      1      ".02. 


".08. 


'.04. 


".06. 


loSu 


M7e 


Bile 


S22e 


Mia 


9616 


1054 


1054 


552a 


1012a 


10126 


1028a 


10286 


255a 


804a 


3046 


■;09a 


:.09a 


Poundg.    PouruU.    Pounds.    Pounds.    Pounds.     Pounds.     Pounds, 


m 


m 


m 


. 

1,900  2,860  2,780 


1,410  1.950  2,060 


1,450  1,860 


1,950  2,890 


1,800  I        2,400 


1,950 


1,960 


1,150 


1,000 


1,650 


1,110 


2,050 


990 


000 


2,080 


1,610 


2,080 


2,000 


1,570 


2,2(0 


1,290 


1,340 


1,470  1        1,980 


1, 150  2,  300 


1.940 


2,610 


2,270  2,370 


2,320 


1,780 


2,210 


1,750 


2,410 


1, 570  1, 740 


1,440 


1,510 


2,070 


3.500  ;        4,970  5,280 


2,530 


2,900  t.010  i        8,110 


2, 160  2, 270 


1, 990  I        2, 110 


2,840 


2,480  I        2,600 


2,480 


2,460 


1,880 


2, 450  2, 570 


2,300 


1,800 


2,570 


1.880 


1,600 


1,600 


2,160 


5,370 


2,710 


2,730 


2,670 


2,660 


1,990 


2,700 


2,880 


1.960 


2,680 


1,960 


1,600 


1,720 


2,200 


5,490 


2,900 


2.200 


8. 050  3, 170 


2,840 


2,570 


2,646 


2,110 


2,880 


2,470 


2,060 


2,820 


1,690 


1,830 


2,300 


5,660 


2,990 


8.240  i        S,W 


2,870  2,470 


2,280 


8,330 


2,970 


2,600 


2,780 


2,210 


2,960 


2,560 


2,090 


2,070  I        2,200  2,306 


1,780 


1,930 


2,380 


2,560 


2,880 


3,410 


3,0M 


2.«» 


2.870 


2,800 


2,100 


2.680 


2,190 


2.950  8.010 


1,870 


1,«0 


2,470 


5,780  5,9« 


3,100!       3,280 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  nCDBlfTATIOHS  OF— 


".09. 


Poundi, 


8,400 


2.580 


2,400 


".10. 


'.16. 


Pounds. 


8,480 


2,070 


2,680 


8,000  3,080 


3,070 


2,780 


2,010 


2,390 


3,080 


2,700 


2,270 


3,150 


2,390 


1,880 


2,000 


2,570 


0,070 


3  390 


8,120 


2,880 


3,000 


2,480 


3,180 


2,780 


2,290 


3,250 


2,480 


1,930 


2,170 


2,040 


0,190 


3,520 


Pounds. 


4,100 


8,250 


3,090 


4,320 


8,040 


3,280 


3,060 


2,900 


3,080 


8,260 


3,050 


2,270 


2,000 


2,900 


7,280 


4,480 


// 


.20. 


Pounds. 


4,450 


3,050 


3.380 


Effect  on  specimens. 


Sheared  fibers. 


I>o. 


3,950 


3,000 


4,150 


Do. 


Sheared  fibers.    Split  at  end.    Specimen  4.7"  long. 


Sheared  fibers. 


Do. 


Do. 


3, 380     Slight  shearing  of  fibers. 


4,200 


3,570 


2,000 


3,200 


Do. 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end 


Do. 


Do. 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end 


Sheared  fibers. 


flight  shearing  of  fibers.    Split  at  end. 


Do. 
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Table  3.— INDENTATION  TESTS— Continued . 


a 

3 


a 

o 

t 


u 

a 


o 

a 
o 

5 


LOADS  FOB  nCDKNTATIORB  OF— 


".01.      ".02. 


7540 


754« 


650e 


668« 


646a 


6466 


909a 


9096 


912« 


9120 


634a 


6346 


662 


662« 


379a 


3796 


782e 


7820 


:5] 


::5q 


1 1  111 


Pounds.    Pounds. 


1,900  2,910 


1.860  I        2,520 


2,060  I        2,680 


1,550  2.200 


4.560  i        6,650 


_ 


1.440 


2,470 


1.800 


2.360 


2.220 


2.360 


1,150 


1,120 


1,810 


1,080 


".05. 


n 


.06. 


// 


.07.  ".08. 


2,600 


2,650 


2, 100  2, 940 


3,980 


2,230 


1,890 


2,890  2.980 


2,600  1        2,760 


6.930  I        7,090 


2.480  2,690 


2,890  I        3,110 


1,450  2,040  2,340 


1,400  1,840  I        1,940 


2,320  2,460 


2,680 


2,830 


4,030 


1,550  '        1,580 


Pounds.    Pounds.    Pounds.    Pounds. 


2,950 


4.110 


1, 560  1, 640  !        1. 730 


1,590 


2, 420  I        2, 460 


1,980  2,060 


3,500  I        3,720 


2,980  3,080 


3.170 


2,920 


7,290 


8,170  3,380 


2,440  2,620 


3,100  '        3,240 


3, 070  3, 290  3, 380 


4,250 


1,790 


2,560 


3,340 


3,060 


7,440 


3,080  3,240 


3,610 


2,800  2,900  ;        3.010 


3,480 


4,410 


1,840 


1. 610  1, 630 


2,590 


2,070  2,090 


3,460 


7,540 


3,090 


3,290  3,390 


3,570 


4.600 


1,930 


1.660 


2,650 


2.130 


3.970  4. 


3.180  3,280 


3,570 


3.180  3.430 


7.670 


3.  470  3, 660 


3.790  3,870 


2,730  I        2.820  ;        2, 


2.050  I        2,150  2,240  I        2,360  2,470 


2,600  2,740  I        2,840  1        2.950'        3^060 


3,170 


3,470 


3,680 


4,810 


1,970 


1,680 


2.700 


2.160 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  rOR  INDUfTATIOKS  OF— 


2.780 


"M. 

'MO. 

Pounds. 

Pounds. 

4,180 

4,290 

3,370 

3,470 

3,870 

3,810 

3.500 

3,830 

7.780 

7,880 

3,800 

3,980 

3,970 

4,120 

8,080 

3,180 

2,570 

2,670 

8,190 

3,280 

3,180 

3,230 

8,490 

3,520 

3.770 

3,860 

4,960 

5,070 

".15. 


Pounds. 


4,900 


1, 990  2, 170 


1, 760  1, 780 


2,800 


2, 180  I        2, 220 


4,600 


8,900 


4,800 


4,800 


3,750 


3.100 


3,880 


".20. 


Effect  on  specimen. 


Pounds. 


4.280 


5,780 


2,280 


2,060 


3,150 


Sheared  fibers.    Split  at  end. 


5,500 


4,040 


3,550 


Do. 


Do. 


Do. 


Do. 


Sheared  fibers. 


3,590  3,900 


3,940  !       4,180 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  end. 


Do. 


Do. 


Sheared  fibers. 


Do. 


4, 510     Sheared  fibers.    Split  along  indoited  face. 


Sheared  fibers.    Split  at  end. 


2, 500     Sheared  fibers. 


2,190 


3,400 


2,460  ;        2,710 


Do. 


Do. 


Sheared  fibers.    Split  along  indented  face. 
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Table  3.— INDENTATION  TESTS— Continned. 


a 

I 

g 

M 


788a 


788a 


7M« 


TWie 


19U 


79U 


7980 


79«e 


874a 


874a 


1090a 


1000b 


1017« 


10170 


1021a 


10216 


3600 


350 


a 

•mm 

1 


I 


^ 


^ 

:i:^ 


) 


LOAM  POK  IlCDIirrATIOllS  01 


'.01. 


Poundt. 


1,870 


1,000 


1,890 


^ 


^ 


•'.02. 


Poundt. 


1.940 


1,810 


If 


08. 


Poundf. 


2,000 


2.150 


".04. 


".05. 


2,180  2,240 


1,500  1,850  I        2,000 


1,210 


890 


1,480 


1,560 


1,310 


1,680 


1,280 


1.570 


1.590  1, 


1.820 


1,910 


1,920 


1,740 


2,100 


2,080 


1, 450  1, 960 


1,770 


2.380 

2,400 

1,250 

1,510 

2,180 

2,530 

750 

1,280 

1,410 

2,170 

1,880 


2,000 


1,980 


1,780 


2,190 


2,280 


2,100 


1,990 


2.450 


1.600 


2,440 


1,600 


2,280 


Pounds. 


2,220 


2,280 


2,270 


2,110 


1.740 


1,400 


2.120 


2,070 


n 


,06. 


Pomtda,  '  PtowKb. 


2,260 


2,370 


2,240 


2,020 


2,900 


2,270 


2,860 


2,180 


1,790 


1,480 


2,210 


2.170 


1,910  1,970 


2,890 


2,330 


2,170 


8,120 


1, 770  1, 880 


2,280 


2,380 


2,330  2,370 


2,240 


1,880 


1,460 


2,800 


•2,260 


2,000 


2, 290  2, 310 


2.480 


2,440 


2,280 


3,310 


ft 


.07.  ".08. 


9.850 


2,480 


2,440 


2,270 


1,490 


2,050 


2.830 


2,560 


2.860 


3,300 


1,890  1,900 


2, 520  2, 670  i        2. 790 


1,680  1.770  1,790  ,        1,870 


2,870  2.460  2,570  2,670 


2.170 


2.481 


2.48D 


2.80» 


1,990  I        1,960 


1,504 


2,870  2.480 


2,280  2, 


2,070 


2.870 


2.680 


2.540  ;       2. 


2,410 


2,920 


2,010 


2,840  2,940 


1,890 


2.720 
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Table  3.— INDENTATION  TESTS— Continued. 


I/)AD8  FOB  IK  DENTATIONS 

OF— 

Effect  on  specimen. 

• 

".09. 

".10. 

".15l 

".20. 

Ptmndt. 

Pounds. 

Poundi. 

Poundt. 

2,400 

2,450 

2,740 

2,840 

Sheared  fibers. 

2,470 

2.500 

2,680 

2,740 

Sheared  fibers.    Indented  section  covers  i"  knot 

2.490 

2.560 

2,890 

3,280 

Sheared  fibers. 

2,370 

2,420 

2,680 

2,920 

l>o. 

1,970 

2,010 

2,300 

2,370 

Do. 

1.530 

1,560 

1,750 

1,850 

Do. 

2,550 

2,580 

3,080 

8,320 

Do. 

2.370 

2.430 

2,780 

2,920 

Da 

2,110 
2,400 

2.160 

Sheared  fibers.    Split  at  end« 
Sheared  fibers. 

2,460 

2,680 

2,850 

2,690 

2,800 

3,300 

3,560 

Da 

2,7«) 

2.790 

3,190 

3,400 

Do. 

2,4«0 
3,100 

2.560 
3.050 

Slight  shearing  of  fibers.    Split  at  end. 
Sheared  fibers. 

3,850 

3,900 

2,070 
3,030 

2.130 

3,460 
3,480 

• 

Sheared  fibers.    Split  at  end. 
Sheared  fibers. 

* 

3.050 

3,810 

1,930 

1,960 

2,220 

2,480 

Do. 

2,800 

2,800 

3,200 

3,470 

Da 
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s 


s 


it 

a 


Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOK  OTDKIfTATIOXS  OF— 


8S<M 


86te 


me 


8510 


852« 


8520 


963» 


983a 


99ie 


nu 


1000« 


1000 


701a 


707« 


707« 


6756 


^ 


Poundt. 


1,600 


1,880 


1,020 


1,150 


1,420 


1,200 


1,210 


1,150 


1,500 


2,050 


1,650 


2,480 


3,400 


2,910 


Poundt. 
1,960 

2,190 


PotuuU.     Poundi 


2,070  1       2,120 


1,540 


2,260 


2,150 


1,950 


1,710 


2,580 


8.510 


2,750 


8,180 


4.480 


1, 910  3, 150 


1,520  I        2,100 


1, 410  2, 180 


3, 650  7, 300 


2,510 


1,620  i        1,900 


1,770 


2,680 


2,480 


2,140 


2,19a 


2,870 


3,940 


2,910 


3,340 


4,670 


4,050  4,370 


3,350 


2,380 


2,460 


2,610 


1,920 


i,eio 


2,900 


2,890 


2,230 


2,310 


Poundt.     Pounds.     Pounds.     Povmdt. 


4,060 


3,070 


2.190 


1,940 


1,840 


3,010 


2,900 


3,520  3,710 


4, 860  4, 970 


4,570 

4,660 

8,370 

3,480 

2,470 

2,580 

2,660 

2.650 

8,250 

8.510 

2,270  I        2.340  2.390 


2.740  2,820  :        2,850  2,870 


1.970  1,990 


1,850  I        1,860 


3.120  :        3,250 


3.110 


2,260  2,830 


2,380  ;        2,470 


3,070  3.280  3,410 


4. 100  4, 230 


3,180  3,290 


3,820 


5,070 


4,770 


3,480 


2,670 


2,660 


8,710 


2,030 


1.800 


3.330 


3.270  3,420 


2.410 


2,570 


3,500 


4,340 


2,470 
2,500 
3.630 
4.430 


3, 410  3, 510 


3,910  I        4.010 


5,190  5,300 


4,880  i.980 


3,640  3,720 


2,  no  I        2,810 


2,790       zm 


8. 930  9. 1^ 
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Table  3.— INDENTATION  TESTS— ContiDued. 


LOADS  FOB  IXDKXTATIONS  OF— 


".09. 


'.10. 


n 


.15. 


Pounds.     Pounds.     Pounds.     Pounds. 


2,450 


2,900 


2,080 


1.940 


2,470 


2,930 


2,120 


2,880  I        3,200 


3.150  3,150 


2,280  2,400 


1. 960  2, 200  2,  380 


Effect  on  specimen. 


Sheared  fibers. 


Do. 


Do. 


Do. 


3, 450  :        3. 550  I        3. 980  4, 350     S1i;2:ht  tthearing  of  fibers. 


3.  480  ,        3. 620  ;        4,  250  4.  700 


Do. 


2,490 


2.  550  2. 880  3. 100   .  Sheared  fibers. 


2, 680  2. 720  3, 100  3, 350     Slight  shearing  of  fibers. 


3,800  3.880  4,470    Sheared  fibers.    Splitatend. 


4,480  4,600  5,100    Slight  shep  ring  of  fibers.    Splitatend. 


3.630  3.720  4.400 


Do. 


4, 100  J        4.180  4.880   Slight  shearing  of  fibera.     Splitatend.     i"  knot 


6.470  5,540  6.250  6,600     Sheared  fibers. 


5,070 


3.810 


2.880 


2.920 


9,230 


5,140  5,700 


6. 150  Do. 


3.850  4,250  ,        4,750 


Do. 


2, 930 Split  along  grain. 


8.000 


Do. 


9,290  ;      10,400 


10. 950     Sheared  fibers. 
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Table  3.— INDENTATION  TESTS— Contimied. 


g 

I 


msb 


691a 


eii» 


UOOe 


1100 


tc 

a 


e 
e 


LOADS  rOK  IHDIirrATIOlIB  OF~ 


II 


.01.  ".02. 


".08. 


".04. 


Pounds.     Pound:     Pound*.     Poundt. 


3,900  7,200  ;        7,740  j        7,980 


9890 


939e 


1102a 


8270 


337 


7S4a 


8000 


800 


8370 


8370 


lOU 


); 


I 


m 


3,100  :       &,eOO 


3,980  S,320 


1,310  ,       3,470 


3,810 


3,960 


3,550 


3,920 


3,250 


3,850 


2,400 


2,660 


3,500 


2,300 


1,850 


1,800 


5,350 


5^860 


7,920 


7,500 


4,440 


5,250 


3,880 


3, 050  4, 610 


8,170 


2,820 


8, 340  4, 250 


".95. 


".06. 


6,660 

5^640 

4,670 

6,640 

• 

6,450 

5.420  5,780 


8,890 


4,560 


4, 260  4, 700 


5,950 


4,340 


5,060 


7,800 


6,670 


5,300 


6,780 


6,910 


5,910 


9,460  I      10,240 


6, 910  8, 920  9, 610 


9.400 


4.820 


4,810 


PcundM. 
8,210 

7,560 

5^840 

5,650 

6,110 

7,060 

6,080 

10,620 

9,950 


8.870 
7,750 
5,890 
5,790 
6,290 
7,290 


It 


.07. 


II 


oa 


4.960 


4,880 


6,270  ;   6,370 


4,470    4,500 


5,16U    6,310 


3,490  ,   3,760  I   3,820 


3, 140    3, 830    8, 380 


4,950  ;        6,420  5,560 


8,510 


8,040 


5,960 


8,600 


8,230 


I;  MO 


5,910  •, 


6,490  6,640 


7,480  7,570 


6,280  i        6.390  6,510 


10,900 


10,250 


11,250        11,970 


10,700        10,930 


9,730        10,200         10.430        10,570 


5,080  '        5,160 


4,980  :        4,980 


6,470 


4,670 


6,410 


3.890 


3,470 


6,600 


5.280 


6,680  I       6,700 


4,760  ,       4.780 


5.480  :        5.6S0 


3,930 


X9» 


3,480  3.500 


5i,670  1        5.770 
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Tablb  3.— indentation  TESTS— Continiied. 


LOADS  FOB  OlDlirrATIONS  OF~ 


// 


.08. 


8,»0 


8,340 


8,180 


i,170 


8,820 


7,680 


6,660 


11,510 


11.200 


10.800 


5^400 


5,160 


6,820 


4,880 


6,720 


8,900 


3,640 


5.840 


'MO. 


Poundg. 


8,900 


8,470 


6,220 


6,210 


6,910 


7,750 


6,820 


11,670 


14,700 


10,940 


5.520 


5,180 


6,920 


6,040 


5,750 


4,020 


/# 


.15. 


Poundf. 


It 


.20. 


Jhfunds. 


9,850  9,980 


6,980 


7,950 


8,560 


7,880 


13,200 


12,800 


6,600 


6,700 


7,580 


6,570 


6,590 


4,300 


3,670  4,140 


5.910  6.680 


7.380 


8,600 


8,820 


13,900 


SiliBct  on  speoimen. 


ShMred  fibers.    Split  at  end. 


7,060 


5,890 


7,100 


4,570 


4.400 


5  Slight  shearing  of  fibers.    Indented  eection  covers  two  h" 
I     knoto.  * 


Slight  shearing  of  fibers.    Split  at  comer. 


Sheared  fibers. 


Do. 


Sheared  fibers.    Split  at  ends.    Worm-eaten. 


Sheared  fibers.    Worm-eaten. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  ends. 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Do. 


Sheared  fibers. 


Do. 


Do. 


Do. 


Sheared  fibers.    Split  at  end. 
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Table  a.— INDENTATION  TESTS— Contiiived. 


S 


a 


LOADS  roK  Dn>B3rrAnoaBi  or— 


.OL  ".02. 


.0&  ".04. 


.06l 


.W. 


l«24to 


Sf  •*WW» 


685« 


Potmdt.     Pottfidc. 


3.500  «,U0>        e.780  7,080  7, 


m 


53V 


542c 


542« 


741c 


741 


057e 


067c 


710 


711a 


n.     ^ 


712a 


7126 


713c 


71V 


715a 


1, 


1,850 


1,900 


1,240 


1,720 


1.380 


7. 


7. 


7.ni 


2,650  5,300  5.940  «.290  «.5W  «.700  S.950  7.1 


1,090  U780  1,910  2,090  2.070  2.210  2.350  X41I 


1, 


2.100 


1,880 


2,230 


1,680 


1,360  1,720 


1.890 


1,660 


3.910 


2,880 


1.850 


1,850  1,960  2.090  2.0M 


1,960  3,140  3,520  3,700  3,840  3.»40 


2,690  2,880  2,980  8,120  3.270 


1,020  2,300  2,920 


3,200  3.270  3.370 


1,960  I        2,470  2,650  2,770  2,910  2,990 


2, 100  2. 160 


2,140 


2,030 


2,270  I       2,390  2,420 


2,320 


2,100 


2,850  2,370 


1,940  2,070 


1,810  1,910 


2,420 


2,570 


2,230  Z7» 


4.020  4.110 


3.370  3,430 


3,460  3.550 


3,120 


2,500 


2,700 


2,170  '       2.210  2,200 


2.380  2,390  2,440 


2.090  2.200  2,290 


1,550  '        2,310  f      2,340  I        2,200 


1,960 


2,100 


3,110 


2,530 


2,840 


2.270 


2.560 


2.» 


2,060 


2,150 


2,080  2,130 


2.450  2,460  2,620  2.920 


1. 920  2, 030 


5,380  6,020  6,290 


2,110  I        2,210 


6,450  !        6,  6211 


2,120 

2,a» 

3.070 

J.IW 

2,300 

2.390 



1 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  INDENTATIONS  07— 


// 


.09. 


Poundi. 


8.100 


7,260 


2,610 


2,820 


MO. 


".15. 


Effect  OB  specimen. 


".20: 


Poundi.     Pounds.  '  Pound*. 


8,200 


8,270 


2,560 


2,080 


2,280 


2,170 


0, 400  I ;  Slight  shearing  of  fibers.    Split  at  end. 


7,380  8,600  0.250     Sheared  fibers. 


2,500 


2,380 


4,200  4.280 


2,040 


2,750 


4,860 


Sheared  fibers.    Split  at  end. 


2, 950  I  Slight  shearing  of  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


3.  500  3,  570  I        4, 150  4. 600     Sheared  fibers.    Split  at  comer. 


3,570  3,630  3,960 


3,370 


2,610 


8,950 


2,910 


3,180  3,360 


2, 840  2, 600 


4,260     Sheared  fibers. 


4,380 


8,220 


8,750 


Do. 


Do. 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers.    Split  along  grain. 


Slight  shearing  of  fibers.    Split  along  grain. 


Sheared  fibers.    Split  along  grain. 


2, 880  I  Sheared  fibers. 


Do. 


Sheared  fibers     Split  at  end. 


8.  Ex.  6 
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Tablk  3.— indentation  TESTS— Continued. 


6fi 

g 

a 

J 

1 

z 

«M 

H» 

•o 

g 

§ 

o 

^ 

SI 

Iff 

Q 

978a 


97«» 


02a 


e2a 


277« 


277 


6616 


6616 


1« 


1« 


777« 


777« 


788b 


7886 


7886 


7886 


7976 


m 


LOADS  FOR  DTDKHTATIOHB  OF— 

".OL 

".02. 

"OS. 

".04. 

".05. 

".06. 

".07. 

1 

1         ••"'      1 

! 

1 

PowndB, 

Pound*. 

PotiiuU. 

Fwunii*. 

P^mimU. 

PmimU. 

PomnOM. 

Potmdt. 

6,200 

8,080 

8,560 

8,870 

9,150 

9,380 

9.070 

9^800 

4,000 

8,060 

8,900 

9,150 

9,470 

9,610 

9,780 

9.910 

3,660 

6,140 

6,700 

6,250 

0,560 

6,880 

7.200 

1      7,4eo 

1 

2,250 

6,160 

0,200 

6,600 

6,890 

7,210 

7,420 

7,820 

2.800 

8,870 

3,000 

3,710 

3,840 

3,000 

4,080 

4.180 

2,770 

4,240 

4,070 

4,870 

• 

4,070 

5,100 

5,170 

5,210 

2,280 

8,200 

3,680 

8,770 

3,980 

4,000 

4,180 

4,280 

2,860 

3,860 

4,280 

4,620 

4.070 

4,800 

4.000 

4.960 

2,100 

2.600 

2,670 

2,780 

2,800 

2,970 

8,020 

3.070 

1,410 

2,460 

2,060 

8,070 

3,190 

8,270 

3,380 

8.360 

2,200 

8,400 

4,180 

4,800 

4,000 

4,910 

6,080 

5^350 

1,160 

1,860 

2,810 

2,870 

2,460 

2,400 

2,470 

%m 

2.100 

2.120 

2.160 

2,280 

2,250 

2.391 

1.486 

2.120 

2.800 

J,  880 

2,480 

2.570 

2.000 

J.W 

1.740 

2,060 

2,270 

2.810 

2,470 

2.500 

2.000 

2,730 

1,100 

1,600 

1,080 

1.770 

1.000 

1.880 

1.910 

\^ 

1,100 

i.no 

1.860 

2.010 

J,  000 

2.^0 

2.100 

%y» 

2,060 

2,870 

2.640 

2.000 

2.780 

2.010 

8,000 

3,111 
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Table  3.— INDENTATION  TESTS—Continued. 


LOADB  FOR  IIVDIXTATIOKB  OF— 


".0».        ,       'MO. 


M5. 


Pound*.     Poundi.  '  Poitndt. 

I  ! 

10, 170         10. 420  I       11, 950 

j 
10. 100         10, 210         11, 250 


7,690 


7,750  '        8,070 


4,510 


5.080 


8,150 


8.390 


5.410 


2,640 


2,410 


2,750 


2,800 


1,980 


2,260 


8,280 


4,600 


5,160 


8,190 


8,420 


6,650 


2.660 


2,450 


2;  860 


2;  080 


2;  290 


8.860 


".20. 


Effect  OD  specimen. 


5, 260  5. 380  5, 980 


5,470 


5,700 


3,500 


3,800 


6,550 


2;  800 


2,800 


2,860  3,860 


8,140 


2;  300 


2;  690 


8,960 


Pounds. 


12, 900     Sheared  fibers. 


12,100 


Do. 


Split  at  ends. 


9,450  9,980     Sheared  fibers.    Split  At  ends. 

Sheared  fibers. 


6,820 

6,900 

6,100 

3,920 

8,900 

6,900 

2;  080 

3,060 

8,680 

2;  660 

2,800 

4.460 

Sheared  fibers.    Split  at  end. 


Do. 


Sheared  fibers. 


Do. 


Sheared  fibers.    Split  at  end. 


Slight  shearing  of  fibers. 


Sheared  fibers. 


Do. 


Do. 


Sheared  fibers.    Split  at  ends. 


Sheared  fibers. 


Do. 


Do 
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Tablk  3.— IKDEXTATIOX  TESTS— Continued. 


0 


LOAD0  roK  DTDE^rrATiosre  of— 


s 
e 

Si 


s 
o 


'.01.  ".02. 


03. 


.04. 


.05l 


.06L 


.07. 


797 


1044a 


~3 


VJb 


»87f 


987e 


63«a 


668a 


7306 


819e 


819 


913a 


992a 


992b 


6616 


6616 


6560 


6560 


';/// 

r-^== 

J 


1044a       f^^^nd  1^300  1^900  2,120  2.160  2,210'        2,310 


500  2.100  2.320  2.410  2.510 


1. 180  I        2, 280  2, 680  2. 810  '        2, 890  2. 950 


2. 460  2, 890  '        2, 950 


3, 100  3, 170  3, 270 


1.450  '        1,920 


1,460  2,800 


1.490  2,870 


2,080 


3,100 


2,120 


3,270 


2, 170  '        2, 250 


3,870  3,470 


8,360  8,570  3,610  I        3,740 


2.420  3.680  i        4,020 


2.350  I        3,620 


1,910  j        2,920 


4.310  4,440  I        4,670 


2.780 


3,770 


2, 500  4, 100 


4,460 


8.300 


5,900 


5,260 


3,100 

3,250 

4,200 

4,850 

4,260 

4,420 

6,960 

7,150 

5.750 

6.030 

4, 170  4, 260 


8,310 


4,460 


4,350 


7,620 


6,260 


4.570 


7.760 


6,450 


8,300 


2,340 


Pound*.     PoundM.     Pound*.     Pounds.     Poundt.     PoumdM.     PoundM. 


1.170  1.900  2,000  2.140  2.170*        2,200  2,280  2.3S0 


1,910  2,680  2,760  2,870  2.910  j        2,979  3.020  3,050 


2.300  2.370 


2,620  2,720  2,810 


1.570  1,920'        2,120  2,260  2,370  2,470  2,500  2,570 


1,460  1,890,        2,040  2,150  2.200  2,280  2.370  2,430 


2,990  3,060 


3.380 


2,390 


8.560  3,620 


3,810  3,880 


4,790 


4,910 


4,460  4,570  4,600 


3,400  8,490  !        3,580 


4,680 


4,670  4.810 


7,000 


6.610 


4,760 


4,870 


UO 


6,8001 
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Table  a— INDENTATION  TESTS— Continue<l. 


LOADB  FOR  UIDBlfTATIOSB  OF— 


II 


.00. 


'MO. 


".15. 


Pounda. 


".20. 


Effect  on  specimen. 


Pound$.     Pounit.     Poundt. 


2,460  ;        2,530 


3, 080  I        8, 130 


8,370 


2,410  I        2,460  2,740 


3,140 


2,890  2.070 


2. 610  2, 690  3, 140 


3.410 


2, 850  3, 080     Sheared  fibers. 


3,530  I  Do. 


3,000  Do. 


Sheared  fibers.    Split  at  end. 


3,450  I  Sheared  fibers. 


2,470  2,520  I        2,850  3,050  I  Do. 


8, 210  3, 550  8, 800  Do. 


Do. 


• 

3,410 

3,480 

4,050 

4,370 

2,470 

2,510 

2,780 

2,040 

3,720 

8,800 

4,280 

4,580 

3,010 

3,060 

4,850 

4,480 

5^070 

5,160 

5,880 

6,800 

4,760 

4,870 

• 

5,500 

6,030 

8,670 

3,720 

• 

4,260 

4,620 

4,000 

5,010 

5,680 

6,080 

8,240 

8,450 

0,700 

10,100 

7,000 

7,200 

8,500 

0,400 

Do. 


Do. 


Do. 


Sheared  fibers.    Opened  grain  at  end  and  along  one  fkoe. 


Do. 


Split  at  end.    Indented  section  coyers  |-inoh  knot. 


Sheared  fibers. 


Slight  shearing  of  fibers. 


Sheared  fibers. 
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Table  3.— INDENTATION  TESTS— Continued. 


S 

s 

I 


897i 


882a 


016a 


881a 


6316 


821e 


821i 


014a 


815a 


8156 


785« 


786e 


107ia 


1076a 


1076a 


10766 


006 


006 


3 

I 


§ 


LOADS  FOR  IITDBXTATIOHB  OF— 


m 


".OL 

".02. 

".03. 

Poundt. 

• 

Poundt. 

Pout%dt, 

4,200 

6,150 

6,880 

2.060 

4,680 

5,170 

2.100 

4.780 

5.720 

1,020 

4,440 

5,420 

2.670 

8,800 

4.100 

8,180 

4,710 

5,040 

2,460 

8,820 

8,460 

8,080 

4.410 

4.640 

1,480 

2,280 

2.550 

1,000 

2.580 

2.810 

1,640 

2,570 

2.080 

1,080 

8.100 

8.400 

1,810 

2,050 

2,260 

1,550 

2,180 

2,280 

2,100 

2,740 

8.040 

1.000 

2,280 

2,450 

2,800 

4.410 

4,800 

2,050 

5,480 

4,750 

tt 


.04. 


Poundt, 


7,000 


5,470 


8,050 


5,860 


4,240 


6,270 


8,670 


4,870 


2,880 


2,020 


8,180 


3,830 


2,880 


2,460 


8,130 


2,580 


4,000 


".05. 

• 

".08. 

Poundt, 

Poundt. 

7,470* 

7,700 

5,810 

5,650 

6,880 

6,880 

5.080 

8,070 

4,880 

4.480 

6.480 

6.880 

8.880 

8,760 

5,000 

6,200 

2.840 

2.050 

8,010 

8,140 

8,280 

8.800 

8,780 

3.800 

2.600 

2,670 

2.550 

2.650 

8.220 

8.860 

2,720 

2.840 

5,180 

5,280 

5,050 

5,180 

// 


.07. 


Poundt. 


II 


.08. 


Poundt. 


8.100  8.500 


5.000 


6.880 


8,350 


4,520 


5.830 


8.880 


5,880 


3.040 


3,270 


8.420 


8,800 


2.860 


2,780 


8,460 


1.060 


6.880 


6.200 


6.070 


7.680 


8,440 


4,810 


5.060 


8.870 


5,670 


8.120 


8.410 


3,400 


8.040 


2,720 


2,790 


8.580 


8,020 


5.400 


6.480 


\ 
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LOADS  FOB  DIDBSTATIOHS  OF— 


".08. 

".la 

Pounds, 

Poundt. 

8,800 

9,140 

6,220 


7.800 


4.710 


6.110 


4,040 


5.780 


8,180 


3,470 


8,580 


3,970 


2,800 


2,850 


3,600 


8,120 


6,610 


6.670 


M5. 


— 1 

Pimnds. 

11.050 


6,380 


7.400 


4,780 


4,060 


^910 


3,240 


3,670 


3,670 


4,060 


2;  890 


2.930 


3,680 


3.200 


5,630 


5,720 


8.580 


".20. 


Pounds. 


6, 510  6, 580  7. 360 


5,480 


6, 170  7, 300 


4,780 


6.500 


3,700 


4,100 


4.190 


4,480 


8,800 


3,350 


4,240 


3,760 


6,500 


6,650 


9.200 


7,800 


^900 


7,750 


^250 


7,650 


4,460 


4,780 


3,600 


4,600 


6,980 


7,190 


Effect  on  speoimeD. 


Sheared  fibers.    Split  At  end. 


Do. 


Sheared  fibers. 


Do. 


Do. 


Da 


Do. 


Do. 


Slight  shearing  of  fibers.    Split  at  end. 


Do. 


Sheared  fibers. 


Da 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 
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Table  3.— INDENTATION  TESTS— Continued. 


tJD 

a 

a 

9 

s 

1 

O 

.s 

t 

• 

a 

§ 

o 

1 

LOADS  FOR  IKDUCTATIOXS  OF— 


.01. 


".02. 


'.03. 


".04. 


".0& 


// 


.00. 


".07. 


OM 


11544 


1154< 


1155« 


11&6« 


1156# 


US6€ 


619a 


826a 


630a 


680& 


632a 


686a 


689a 


718a 


7186 


7816 


907a 


m 


m 


Poundt. 


3,200 


2.250 


2.280 


2,400 


2.240 


Pounds.  1  Pounds. 


4,700  I        5,050 


m 


I 


2,000 


1,500 


2,650 


3,200 


2,200 


2,500 


2,250 


2,200 


2,250 


1,800 


2,650 


1,960 


Pounds.     Pounds.     Pounds. 


4,380 


8,680 


8,010 


3,470 


2,050  3,080 


3,770 


4,050 


8.150 


3,720 


3.860 


3,000  8,060 


2,140 


3,800 

4.080 

5,290 

6,440 

8,420 

3,890 

2,teo 

8,210 

2,600 

2,620 

3.150 

8,400 

2,570 

2,670 

2,700 

2,870 

3,900 

4,200 

8,390 

3,900 

4.170 


3,280 


8,800 


3.480 


3,100 


2, 410  I        2, 560 


5,550 


4,040 


3,380 


8,580 


2,780 


4,870 


4,010 


Po%tnds.  i  Pounds. 


^200  I        5,380  j        5,480  5,570  i        5^560 


3,900  I        4,U0  !        4.290  I        4,890  4.500 


4,280 


8,910 


3,520 


3,150 


2;  660 


4,200 


5,750 


4.080 


3,720 


2,860 


4.400 


4,100 


4,390 


3,210 


2,770 


4,860 


5,8d0 


4,150 


3, 530  3, 680 


2,810  2,920  I        2,960 


3,880 


2,890 


4,560 


4,250 


4,470  I        4.570 


3,360  3,440  8,500 


3,980  !        4,040 


3,530  3,550 


3,300 


2,870 


4,510 


8.660 


4,150 


3,610 


8,800 


2,960 


4,500 


6,060  6,180 


4,260 


4,290 


8,820  3,940 


3, 010  3,  UO 


3,960  4»070 


2,970 


8,000 


2,920  3,010  8,090  8,200  j        3,260 


4,660 


4,410 


4,750 


4,620 


I 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  DfUKNTATIOKfl 

OP— 
".20. 

Bffect  OD  apecimen. 

".08. 

".10. 

".15. 

Potmds. 

Pounds. 

Founds. 

Pounds. 

5,550 

5,590 

Sheared  fibers.    Split  at  end. 
Do. 

4,670 

4.720 

5.350 

5,630 

5,680 

6,250 

6,450 

Sheared  fibers. 

3,730 

3,790 

4.400 

4,860 

Do. 

9 

4,180 

4,200 

Sheared  fibers.    Split  at  end. 
Sheared  fibers. 

3,640 

3,650 

8.920 

4,170 

8,300 

8,450 

3,080 

4,230 

Do. 

3,000 
4,670 

3,000 
4,750 

8,550 
5.150 

Sheared  fibers.    Split  at  end. 
Sheared  fibers. 

5,600 

6,200 

6.400 

7,200 

7,580 

Do. 

4,340 

4,370 

4,880 

5,250 

Do. 

4,080 
8,270 

4,100 
3,870 

4,800 
3,880 

Slight  shearing  of  fibers.    Split  at  end 
Sheared  fibers. 

3.960 

4,180 
3,080 

4,260 
3,170 

4,850 
8,700 

Do. 

4,140 

Do. 

3,400 

d,480 

3,900 

4,250 

• 
Do. 

4,820 

4,890 

5,600 

5,920 

Do. 

4,680 

4,810 

5.500 

5,940 

Do. 
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S 


§ 


I 


OlOa 


<n8a 


«886 


M7« 


867« 


W4e 


MU 


M7 


M7 


2930 


293« 


588a 


e25a 


6356 


644a 


6446 


1157 


1167 


a 


p=3 

iS2 


^ 


LOADS  FOR  nfDKRTATIOMB  OF^ 


-J 


JJ 


".01. 

".02. 

Poundi. 

Powndi. 

1,510 

8,200 

2;  780 

4,140 

8,480 

8,000 

1,000 

2,000 

1,700 

2,860 

650 

2,100 

2,250 

4,800 

3,450 

8,040 

2.660 

4,400 

1,050 

2,860 

1,470 

2,840 

2,800 

3,080 

1*880 

2,700 

1,780 

2,820 

2,660 

8,020 

• 

8,240 

4,440 

2,400 

2,700 

1,660 

2,760 

/# 


.08. 


P<mndi. 


8,810 


#/ 


.04. 


Pounds. 


4,040 


4,460  4,700 


4,150 


8,040 


8,270 


8,000 


5,900 


4,200 


5,160 


2,660 


2.620 


3,810 


8,170 


2,640 


4,210 


4,880 


2,960 


8,030 


4,290 


8,260 


8,460 


4,970 


6,290 


4,410 


5,700 


2.710 


2,580 


.  8,600 


8,290 


2.680 


4,370 


6.140 


3.080 


8,140 


// 


.06. 


Pcundi. 


4,100 


4.880 


4.840 


8,410 


8,580 


4,410 


6.480 


4,580 


6,020 


2.760 


II 


.06. 


Poundt. 


4,380 


5.090 


4.440 


8,640 


8,670 


4.640 


6.640 


4.770 


6.240 


2,800 


8.670 


8,370 


2.760 


4.600 


5,210 


8,240 


8,260 


// 


.07. 


2,640  2,690 


8,780 


3,460 


2,870 


4,600 


5,820 


8,880 


8,410 


Pounda. 


4,470 


6.170 


4,550 


8^640 


3,780 


4,780 


6,770 


4,960 


6.880 


2.820 


2.740 


8.910 


8,480 


2,980 


4.780 


6.610 


8.470 


8.470 


n 


.06. 


4,610 


5,220 


4.500 


8.780 


8.870 


4.900 


6,870 


6^000 


6,600 


2,840 


2.760 


4,070 


8,580 


8,090 


4,850 


6.610 


3. 560 


8.870 
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LOADB  FOB  DCDKHTATIOXS  OF— 


Effect  OD  specimen. 


".20. 


Pounds.     Pounds.  '  Pounds. 


4,720 


6.330 


4.070 


6,040 


7,000 


6,230 


6.780 


2,810 


4,210 


8,030 


8.100 


4.980 


6,730 


8,840 


8,680 


4. 810  6, 710 


Pounds. 
6,280 


6,800 


4.740 


6.950 


8, 860  8. 910  4. 650 


3.900  4,060  4.600 


6. 190    6, 200 


7.260  I    8.800 


6.380 


6,980 


2, 850    2, 890 


8,650 


4,900 


6,020 


2,840 


4,830 


8,670 


8,160 


6,100 


6,850    6,860 


8,720  4,460  ,        4,880 


3,780 


4,850  4,820 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Do. 


Do. 


Sheared  fibers. 


Sheared  fibers.    Split  at  ends. 


Slight  shearing  of  fibers.    Split  at  end. 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 
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Table  3.— INDENTATION  TESTS—Continned. 


i 

6« 

t 

1 

Q 

0/^ 

S. 

o 

§ 

§ 

t       ' 

«» 

» 

5 

LOADS  FOB  DTOETTATIOVB  Ol 


".OL 


02.      ;      ".03. 


n 


M. 


Pounds.  :  /VimdA  ,  PousuU.     Pounds. 


» 


OS. 


r« 


OIL  ".07. 


.«. 


Pounds.     Pounds.    Pounds.    PoundL 


0706  I 


0706 


570a 


5706 


9Ze 


82e 


365e 


8fi5e 


8880 


8880 


880a 


889a 


136 


136 


1040« 


10400 


88« 


830 


m 


m 


m 


^ 


m 


1,800  8,100;        8,400  3.&80  8.070  8.750  3,780  3,830 


2,100  8.210 


1,820  2,410 


1,000  ,        2,570 


2,550 


2,740 


1,040 


1,000 


2,750 


2,040 


4,030 


3,400 


2,070 


1,550 


5,850 


5,800 


2,000 


2.080  4,870 


3,100 


3,880 


2.410 


3,350 


4,000 


5,550 


2,800 


2,000 


7,670 


0,380 


3.570 


2,780 


2.070 


4,890 


3,870 


4,230 


2,500 


2, 470  2, 630 


3,100  I        3,300 


3,700 


2,960 


3,020 


8,270 


10,780 


3,000  8,770  8,850  3.920  3, 


8,510 


2,680 


3,970 


5,060  5,160 


6,270 


2,880!        8,040  8,140  3,210  1        8,280  3.360 


2.800  2,910  8.970  8,040  3.060 


3.070  :        8,210  ,        3.850  3,470 


3.610 


5.230  5,370  5.550  5,050  I        5.810 


4. 520  4. 070 


2.810 


2,810  ,        2,020 


3,440  3,600 


4,090 


5,400 


8.650  8.760  8,830  '        ^900 


4,900 


4,990  ;        5,120 


2,970  3.180  3,300 


3,100  3,210  I        3.410 

f 

i 

3,090  3,750  ,       3,820 


4.19U  4.260,        4,950 


5,580  I        5,720 


5,880 


6,810 

7.070 

7,280 

8,030 

3,070 

8,090 

8,140 

8,180 

3,270 

• 

8,000 

8,860 

• 

9,150 

11,550 

12,040 

12,520 

8.100 


3,310 


3,200 


3,370 


9.370  i        9,610 


12.630 


12,400 
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LOUW  FOB  IKDK5TATI01f6  OF— 


".09. 


EflBect  on  speoimen. 


// 


.10.  ".15. 


// 


.20. 


Pounds.     Pounds. 


3,850 


4,040 


3,390 


3,150 


3.650 


5,890 


4,010 


5,220 


3,520 


3,910 


e,040 


7,F90 


8,290 


8,420 


9,720 


12,200 


Pounds.     Pounds. 


3,880  I    4,340 


4, 120    4, 170 


4,560 


3,400  ;        3,900  4,200 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


3.240 


3,850  Do. 


3, 880 Split  at  ends.    Fibers  did  not  shear. 


5.980  6,600   *  Sheared  fibers.    Splitatends. 


4,090   , Splitatend.    Fibers  did  not  shear. 


5,330  6.080 


3.410  3.520  4,200 


3,610 


3,960 


4,420  4,490 


6,270 


8,140 


4,400 


4,450 


4,900 


7,250 


9,300 


8, 350  3, 700 


3,450  3,940 


9, 970         11, 500        12, 900 


12,240 


6,510 


Indented  without  shearing  fibers. 


Sheare<l  fibers.    Split  at  ends. 


Split  at  end.    Fibers  did  not  shear. 


4, 810     Sheared  fibers. 


5,150 


Do. 


7,760  I  Do. 


9,900 


3,960 


4,150 


12,700 


Do. 


Do. 


Do. 


Do. 


Sheared  fibers.    Split  along  grain. 
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Table  3.— INDENTATION  TESTS— Continned. 


a 

I 


a 


LOADS  FOR  DTDIlSTATIOHfl  01 


s- 

a 

a 

o 

o 

t» 

M 

V 

Si 

s 

d 

'.01. 


".02. 


// 


.03. 


'.04. 


622a 


621a 


11600 


1160« 


Pounds.  ,  Pounds. 


2,900  3,700 


3,350  I        4,700 


2706 


27M 


321e 


321« 


6716 


671i 


278a 


278a 


310a 


142a 


1426 


544« 


2,670 


1,900 


2,880 


3,070 


2.S60 


2,800 


2,270 


1«000 


3,960 


2,460  ,        4,570 


2,760  ,        5,300 


3,050  I        4,500 


2,740  4.280 


Pounds. 


4,460 


2,760  3,720 


2,100  1       3,100 


3, 150  4, 190 


2,920 


8,160 


4,800 


3,890 


8,900 


8,240 


2»64» 


Pounds. 


4.690 


5,  UO  5. 280 


4,480 


5,180 


6,200 


4,070 


4,680 


2.500  8,160  3,650 


4,040 


8,560 


4,520 


3,840 


3,420 


5,470 


8,580 


4,280 


8,820 


2»eoo 


4,620 


5,360 


6,780 


6,080 


4,880 


3,780 


4,210 


3,700 


4,710 


3,580 


3,580 


5,760 


8,800 


4.470 


8,460 


8,940 


".05.      1      ".06. 


Pounds.    Potsnds. 
4,820  4,940 

I 

I 

I 

5,460  5,640 

4,770  4,840 


5,520 


7,110 


5,290 


5,070 


3,870 


4,800 


8,820 


4,920 


8,680 


8^769 


5^990 


8,900 


4^680 


8k54» 


8^220 


5.570 


7,370 


#/ 


.07. 


n 


.08. 


Pounds. 


Powis. 


5.020  5.090 


5,750  5.800 


4,980 


7,520 


5,880  5,640 


5,240 


4,000 


4,480 


8,870 


5,040 


8^870 


3,^870 


6,090 


4,110 


4»760 


3^670 


8,180 


5,370 


4,070 


4,670 


3,940 


8,940 


3,990 


6,180 


4,250 


4,870 


8,680 


8,260 


4.  MO 


5.730  5.840 


7.620 


5^670 


5,460 


4.100 


4i«) 


3,970 


5,170  5,980 


4,000 


4|1» 


«,1S0 


i    4,380 


4,980 


8,670 


8^880 
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L0AD6  FOR  DTDIXTATIONB  OF— 


".0». 

".10. 

Pound*. 

Pounds. 

5.160 

5.220 

5,960 

6.060 

5,000 

5,040 

".15. 


// 


20. 


Effect  on  specimen. 


5.930 


5,740 


5,590 


4,120 


4,960 


4.020 


5.860 


4,190 


i.300 


6,140 


4,490 


5,060 


3,730 


3,880 


Poundi. 


5,760 


6,680 


5,670 


6,020 


5,820 


5^680 


4,240 


5,140 


4,210 


^490 


4,290 


4,430 


6;  150 


4,690 


6.170 


3,760 


8,460 


6,600 


6,360 


4,700 


6,100 


Pound*. 


6,100 


6,080 


5,160 


6,920 


6,960 


4,100 


3,860 


7,060 


6,810 


7,050 


5,200 


5,060  6,600 


6,480 


4,800 


4,140 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


SUght  shearing  of  fibers.    Split  at  end. 


Split  at  end. 


Sheared  fibenk 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Sheared  fibers.    Split  along  graiik 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Do. 


SUght  shearing  of  fibers.    Split  al  end. 


Sheared  fibers.    SpUt  at  end. 


Slight  shearing  of  flben.    Split  1  end. 


Sheared  fllMTa 


Do. 


Doi 
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Table  3.— INDENTATION  TESTS— Continued. 


S 

8 


g 


hOADB  FOB  IKDEHTATIONS  OF>- 


a 

o 


".01. 


// 


■g    1     ^ 


Pound*. 


02.     ".03. 


Pound*.  '  Pound*.    Pound*.  '  Pound*. 


fti4« 


764# 


704« 


8Ma 


3M 


7806 


7806 


8796 


8796 


81e 


81d 


856 


86 


248e 


2430 


8020 


3020 


367i 


m 


7^ 


^ 


y 


1,520  I        2.530  2,830  2,960  i        3,070 


2,810  8,310  I        3,510  3,080 


3.020 


1,580 


1,200 


2,500 


"m 


XJJL 


1,880 


2,360 


3,900 


3,060 


2,200 


8.180 


8,500 


4,300 


3,260 


2,480 


2,500 


3, 940  4, 110 


2,750  I        8,070  3,240 


3,900 


3,600  3,920 


8,180  8,810 


8,490 


1.780  2,900  3,350  8,500 


2, 880  3, 100  !       3, 120 


2,850  ;        3,000 


5. 000  5, 510 


3,180 


5,780 


4,100  4,400  4,600 


4,100 


3,560 

3,920 

3.580 

3,810 

4,820 

4,550 

6,180 

6;  640 

4,150 

4,150 

8,200 

8,340 

8,180 

3,460 

3.920 


4,650 


6,600 


4,200 


8,610 


8,850 


3,810 


4,250 


3,370 


Pound*. 
3.150 

3,880 

4,370 

3,460 


'.07.  ".08. 


4, 080  4, 360 


3,610  ;        3,770 


3,720  '        3,790 


3,140 


3,170 


3,370  I        8,470 


5,910  I        6,170 


4,780 


4,280 


4,130 


4,830 


6,200 


4,460 


8,770 


3,960 


4,980 


4,380 


4,280 


5,010 


6.850 


4,080 


3,950 


4,170 


Pound*.  Poundt. 

3,170  8.240 

I 

3,990  4.080 

I 

4,420  1449 

i 

8.560  3,680 

4,450  i550 


3,920 


3,880 


8.360 


3,620 


6,360 


6,100 


4,510 


4,390 


4.000 


8,000 


3,520 


3,720 


6.500 


5,»0 


4,740 


4.590 


5. 120  I        5,210 


6,780  I        7,040 


6,660  6.780 


4,110 


4,850 


5,860 


4,600 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOR  IKDSMTATIOKS  OF— 


It 


.08.  ".10. 


Effect  on  specimen. 


".15.  ".20. 


Pounds.     Pounda.  \  Pounds.  ,  Poundi. 


3,270  3.340 


4.190  4.280 


4.  MO 


3,710 


4,610 


4.150 


4.0<IO 


3,500 


3,880 


«,6<M) 


5,380 


4,930 


5,310 


7,180 


5,960 


5,480 


4.660 


4.620 


3,780 


4.730 


4,240 


4.090 


3,680 


3,960 


6,750 


5,480 


6,040 


5,380 


7,280 


6,400 


5,690 


4.780 


3,600 


4,820 


5,300 


4,400 


5,410 


4, 030  I  Sheared  fibers. 


5,150        -     Do. 


6.140 


4.720 


Do. 


Da 


5,850  Do. 


5, 150  5, 700 


Sheared  fibers.    |-inoh  knot  In  indented  section. 


4,480  I Sheared  fibers.    Split  at  end. 


3.900 


4,550 


7,100 


5,950 


8,700 


6,550 


4,300 


7,200 


Sheared  fibers. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  end. 


Split  at  end.    Fibers  did  not  shear. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers.    Opened  season  cracks. 


Slight  shearing  of  fibers.    Split  at  end. 


Do. 


S.  Ex.  5 36 
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Table  3.— INDENTATION  TESTS— Continued. 


a 

9 

a 

00 

a 

o 


u 

a 

o 


LOADS  FOR  WDhKTATIOKS  OF— 


".01.  ".02. 


5 
J5 


".03. 


357e 


358« 


358« 


359a 


8d0a 


seoe 


300« 


861a 


361a 


384« 


884« 


885f 


885€ 


890/ 


890/ 


9U 


84« 


356« 


m 


Pounds.  '  Pound*.     Poundg. 
3,880  ,        5,280  I        5.640 


3, 100  3, 710 


4,100 


[        4,300 


^ 


3,420 


3,100 


3.200 


2.890 


2,900 


3,400 


2.450 


2,860 


2,710 


6.100 


5,060 


4. 900  '        7. 060 


4,050 


4.500  6,440 


4, 150  6. 720 


3,550  i        4,820 


3.400 


5,600 


2,800  4.200 


3,900 


8,240 


4.280 


8,100 


8.900 


3.200 


4,040 


6,550 


5,500 


Pounds. 


5.780 


4.280 


6,700 


5,820 


7, 600  7, 680 


4,490 


6,560 


7,580 


4,400 


3,760 


6.860 


4.580 


4.460 


3.610 


4.880 


3,840 


4.070 


8  500 


Pounds. 


4.880 


6.200 


8.070 


4.710 


3,920 


6.670 


4,750 


4,000 


4.720 


8.440 


4,170 


8.760 


Pounds. 


5, 810  5. 840 


4. 490  4, 690 


6.920 


6,190 


7,720 


5,340 


5.950 


8,270 


4.960 


4,220 


6.870 


4.890  5,060 


4.960 


4.160 


6.100 


3,510 


4.260 


3.960 


7,260 


6.370 


Pounds,  t  Pounds. 


5,900  .        6,400 


5.160 


4,410 


6,960 


5.200 


5,070 


4,350 


6.360 


3,720 


4,870 


4,800 


4,810 


7,470 


6.770 


7, 810  8, 120 


5,600  I        5,900 


6,210  I        6.000 


8.570  I        8.550 


5.340 


4,500 


7.080 


5.370 


5.200 


4,750 


5,650 


8,770 


4.580 


4,500 


4,970 


7,680 


7,050 


8,280 


6,080 


7,040 


8.670 


5.480 


4,700 


7,270 


5,560 


5.380 


4,900 


5.850 


3,630 


4,760 


4.680 
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Table  3.— INDENTATION  TE?T^;— Coutinn^d. 


1X>AI«  PCtE   IXIEXlATlOKf  OF — 


Effect  OH  8p€K:imen. 


'.09.  ".10.  ".13.  ".20. 


F<ni$kd$.     FoundM.     Poxtnda..     Pomndt 

6,670  fi,910 Shean^d  fibers.     Split  Bt  end. 


5,OGo  5,18u Split  at  end.    Fiben  did  not  shear. 


7,780  8,010  9,150    Slight  aheanag  uf  fibers.    Split  at  end. 


r,210    Bplitatead.    Fibers  did  not  shear. 


8,470  8,5S«) Slicht  hhearinc  of  fibers.    Splitatend. 


6,3€0  6,  CIO 


Do. 


7,310  7,610   Shearwl  filters.     Splitatend. 


8. 850  9, 040         10. 600        11, 500     Sheared  fibers. 

I  I 

!  I  t  ' 

5,690  5,850  6,680   61i|^t  sheaxing  of  fibers.    Splitatend. 


4,800  4,990  6,040 


Do. 


7,400  7,520   ...  Sheared  fibers.    Split  at  end. 


5,670  5,810  ;       6.850   Slight  shearing  of  fibers.    Splitaienda. 


5,500  5.720 


5,020  !        5,180 


140 


8,960 


6,400 


4,020 


5.020  5,140 


4,030 


5,080 


6,200 


8,140 


Do. 


Do. 


Sheared  fibers.    Split  at  enda. 


SUght  shearing  of  fibers.    Split  at  Ands. 


Do. 


Do. 
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Table  3.— INDENTATION  TESTS—Contiuued. 


I 

§ 


L0A1»B  FOB  UfDBRTATIOIfS  OP— 


3560 


493« 


403« 


231« 


231« 


373a 


7766 


7766 


7946 


7946 


880a 


880a 


513e 


513« 


620e 


620« 


773« 


778« 


Poundt.     Pound*.     Pounds.     Poundi. 


8,980 


// 


.05. 


11,200 


7,580 


3,290 


2,050 


2,820 


2,980 


2,430 


2.420 


2,460 


2,410  2,480 


2,650 


".06. 

".07. 

Poundt. 

Poundt. 

9.340 

9.300 

11,580 

12,300 

7,840 

8.180 

3,350 

3,460 

3.610 

8,700 

2.470 

2,570 

2,870 

2,920 

3,040 

3,000 

• 

2,480 

2,580 

2,490 

2.560 

".08.     i 


3,190 


3,070 


2,U0 


2,480 


Pounds, 


9.500 


12,700 


8,540 


3.790 


2,650 


2,970 


8,170 


2,670 


2,650 


2,520  2,570  !       2,650 


2,560  ,        2,630 


2,700 


3,060  I        3,130 


2,780 


3.170 


3,280  I        3,360 


3,170  ;        3,280 


2,230 


2,620 


2,800 


2,500 


2,660 


2,850 


3,210 


3,400 


3,380 


2,380 


2.6M 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  CfDKKTATIOXS  OF— 


Effect  on  specimen. 


II 


.00. 


// 


.10.  "15. 


II 


.20. 


TwMd»,  Poundt.  i  Ptntndt,  \  Pounds, 

I 

9,740  I  9,980 

12,900  I  13.700 


8,570 


3,590 


3,920 


2,720 


3,020 


8,600 


Sheared  fibers.    Split  ftt  ends. 


Sheared  fibers.    Split  at  end.    Indented  neotlon  ooTers  |" 
knot. 


Sheared  fibers. 


8,660         4,080   i  Sheared  fibers.    Split  at  ends. 


3,990 


2,770 


3.080 


3,240  3,330 

• 


2,700 


2,600 


2.750 


Slight  shearing  of  fibers.    Split  at  ends. 


3, 200  3, 570  I>o. 


3,440 


3, 800     Sheared  fibers. 


3,840  I I  Sheared  fibers.    Splitatend. 


3,150         3,320     Sheared  fibers. 


2. 740  j        3, 060  !        3, 320 


2,700  2,760  3,020  3.280 


Do. 


Do. 


2,730  2,810  3,280  3.480 


Do. 


2,000  2.940  3,500 


Do. 


3,320  3.460  3^700  fOSO     SUfrht  4hA»dnjr  of  f1Vi*»(. 


3,450  3,480  3.^00 


^i^hrtarM  i^h^rn.    Split  jit  #«4.     InAt^Df^^f}  •r^rf^ftri  f^n/t^tn  i" 
"""  t     knot.  ' 


3,470  31610  4^270  4,  TOO     «h«^ftr«Ml  flh<n^. 


2,460  2,540  2,330   .... 


.^Ight-  -«h*«oriti!7  of  A^yor^.     '=^pHt  ,it  <*r\A. 


2,790  2,370  3,170  X,4W     •^♦»ar*»d  i^V»«»T«. 
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Tablk  3.— INDENTATION  TESTS— Continued. 


a 
S 

§ 

I 


tc 

cs 
c 


s 

I 


LOADS  FOR  INDKNTATIOlfS  OF— 


784« 


784« 


791c 


791e 


2ne 


292e 


675a 


822« 


269,a 


270ia 


270ta 


970e 


970« 


9776 


•77« 


1015 


1019ft 


10196 


m 


".01. 


U 


^ 


^ 


H 


m 


i 


Poundi. 
1,480 

1,420 

1,800 

1,410 

1,250 

2,100 

1.260 

1,300 

2,000 

1,410 

2,240 

1,960 

1,580 

1,380 

1,670 


".02. 


".03. 


Pounds. 


1.800 


2,020 


2,130 


2,170 


2,880 


3,040 


1,840 


1,990 


2,820 


2,010 


1,010 


1,590 


1,600 


Poundt. 


1,970 


2,110 


2.250 


2,800 


2,580 


3,340 


1.860 


2,170 


3,090 


2,090 


2.610 


2,920 


1,650 


2,520 


1,380 


1,750 


2,000 


// 


,04.  ".05. 


Pound*.     Pounds. 


II 


.06. 


".07. 


".08. 


2, 530  2, 720 


2,870 


3,470 


1,780 


2,770 


1,520 


1,870 


2,040 


2,180  2,220 


2,130 


2,300 


2,360 


2,720 


8.520 


1,890 


2,260 


3,220 


2,120 


2,770 


3,120 


3.590 


1,930 


2,910 


1,650 


1,980 


2,000 


2,190 


2,480 


2,510 


2,810 


3,670 


1,900 


2,350 


8,360 


2,170 


Pounds. 


2,270 


2,290 


2,580 


3.260 


3,760 


2,080 


2,970 


1,740 


2,110 


Pounds. 


Pounds. 


2,920 


3,770 


1.910 


2,420 


3,450 


2,240 


2,850  I        2,940 


3,370 


3,800 


2,130 


8,060 


1,830 


2,250 


2, 140  ;        2, 240 


2,380  2,420 


2,340  2,360 


2,690  2,800 


2,610  t        2,710  2.780 


3,000  8,070 


3,860  8,890 


1.080         .2.080 

I 


2,470  i        2,540 


3,570  8,650 


2.280  i        2.320 


8,040 


S,(^ 


3,540  3,660 


4,030  j        4,170 


2.190 


2.430 


8,100  '        8,140 


1,910 


2.310 


1,990 


2.470 


2,810  2,880 
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Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  rnDBNTATIOKS  OF— 


".09. 


MO 


".15. 


Effect  on  spocimen. 


n  ♦; 


.20. 


Poufidt.     Pounds. 


2,450  2,500 


2. 420  2, 4B0 


2,010  2,970 


2,870  ;        2,920 


3, 120  3, 190 


3,920  4,000 


2,090  2,100 


2,590 


3,180 


3,810 


4,340 


2,560 


3,160 


2,070 


2,510 


2,460 


2,660 


3, 680  3. 710 


2,350  2,420 


3,240 


3,880 


4,560 


2,760 


3,210 


2,130 


2,560 


Pounds,  '■  Pounds. 

3,040   Sheared  fibers.    Split  ftt  end. 

2, 780  '       3, 040  I  Sheared  fibers. 


3,600 


3,480 


2,300 


2,910 


4,150 


2,810 


3,610 


4,600 


5.280 


3,780 


3,160 


2,560  I        2,980 


Sheared  fibers.    Split  at  end. 


3, 290  3, 610     Sheared  fibers. 


3,820  !  Do. 


2,510 


Sheared  fibers.    Indented  section  covers  §."  knot. 


Sheared  fitters. 


Sheared  fibers.    Split  at  end. 


4, 430  I  Sheared  fibers. 


3,020 


3,920 


Do. 


Do. 


5,580 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end 


Sheared  fibers.    Split  at  end. 


Split  at  end.    Fibers  did  not  shear. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  end. 
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Table  3.— INDENTATION  TESTS— Continued. 


a 

« 

a 

I 

m 

a 

o 

•3 


3 

•o 


a 

o 


LOADS  FOR  DrDKHTATIOXS  OF— 


102«a 


10266 


m 


I 


5a 


5a 


210e 


210e 


775a 


7766 


778« 


778« 


787« 


787/ 


793€ 


793« 


7720 


772« 


8170 


817« 


^ 


^ 


^ 


TTT 


m 


".01. 

".02. 

".08. 

Pounds. 

Pounds. 

Po%inds, 

1,910 

2,800 

2,470 

1.890 

2,000 

2,100 

1,920 

2,220 

2,890 

1,700 

1,800 

1,870 

1,230 

1,700 

1«910 

1.470 

1,880 

1,970 

2,610 

2,900 

3,250 

2.190 

2.640 

2,840 

1,610 

2.080 

2,260 

1,750 

2,890 

8,120 

2.040 

8,260 

3,220 

1,100 

1,890 

2,170 

2,950 

4,040 

4,600 

2,460 

8,200 

8,420 

1,960 

2,200 

2,470 

".05. 


m 


m 


1,090 


1,200 


1,150 


2,670 


1,660 


1.660 


2,770 


1.720 


1,780 


2,580 


2.260 


2,640 


1,970 


2,100 


2,150 


8,890 


2.980 


2,370 


3,190 


8,220 


2,200 


4,800 


3,680 


2,910 


2,900 


1,770 


1.820 


2,640 


2,820 


2,810 


2,080 


2,190 


2,210 


8.590 


8,180 


2,440 


8,200 


8,230 


2,810 


4,940 


8,820 


3,080 


Pounds.     Pounds,     Pounds. 


1,860 


1,880 


2,690  I        2,820 


2,800  2.450 


2,860 


2.210 


2.240 


2.360 


8,800 


8,410 


2.550 


3,890 


8,490 


2,400 


4,950 


8,950 


8,120 


3,160  3,290 


1«890 


1,920 


2.880 


2,440 


2,320 


2,460 


8,920 


3,660 


2.580 


3,500 


8,610 


2,520 


4,950 


4,040 


3,170 


1,920 


1,980 


2,920 


2,480 


2,960 


2,580 


2.490 


2.540 


4.080 


8.720 


2.670 


8,690 


8»760 


2.580 


4,960 


4,030 


3,220 


8,420  8,610 


2,000 


2,090 
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Table  3.— INDENTATION  TESTS— Continued- 


L0A.D8  FOR  DTDKHTATIOXB  OF— 


II 


.00. 


Efloctcm  ipociiniMi. 


It 


.10. 


'.15.        ":». 


Pirnnds. 
2,000 


2,540 


Pounds.  \  Pownds.     P<mnd$. 

i 

8,120  3,600    '  Sheared  fibers.    Split  at  end. 


2,080 


2,570 


2,  670         3, 080     Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


2,770  3,400  3,820     Sheared  fibers. 


2,470  I       2,500  2,800    Slight  shearing  of  fibers.    Splitatend. 


2,000 


4,210 


3,830 


2,720 


4,050 


3,800 


4,070 


3,330 


3,770 


2,030 


2,180 


2,000 


4,340 


4,020 


8,150 


Do. 


4,400 


4,040 


3,920 


2.070 


2,210 


5,300         fi.000  ;  Do. 


5,100 


2,700  !        3,000  3,300 


8,880  4,400 


5,030 


3,500  I        8,880 


4,720 


4,580 


2,280 


2,470 


2,610 


Do. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers 


Do. 


Split  at  end. 


Slight  shearing  of  fibers.    Split  at  end. 


Do. 


Sheared  fibers.    SpUtatends. 


Sheared  fibers.    Split  from  end  to  end. 


Do. 


Sheared  fibers. 
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Table  3.— INDENTATION  TESTS— Con  tinned. 


u 

d 

a 

J 

1 

1 

m 

o 

§ 

a 

■s 

^ 

^ 


10400 


lOiOe 


1042« 


1042e 


923a 


971a 


095a 


905a 


0800 


0800 


271sa 


627a 


6276 


702a 


704a 


705a 


706a 


708a 


LOADS  FOR  DTDKIfTATIOire  OP— 


".04. 


".05. 


^ 


^ 


^ 


E 


^ 


^ 

^ 

Poundi. 
1,260 

2,050 

1,050 

1,450 

2.610 

1,240 

2,010 

3,100 

1,900 

2.400 

3.100 

1.010 


1,630 


2,880 


2,050 


2,660 


1,010 


3,900 


Pounds.  ;  Pounds,     Pounds.  I  Pounds, 


2,280 


4,100 


1,800 


8,620 


1,870 


2,600 


4,480 


2,900 


3,170 


4.300 


2,580 


2,400 


4,720 


4,620 


8,880 


2,470 


5,050 


2,490  2,680 


4,050 


4,270 


2, 410  2, 700 


1, 700  1, 800 


4,000 


2,140 


2,900 


1,920 


4,250 


2,310 


3.080 


4,700  4.900 


3,170 


3,380 


3,310 


8,070 


2.820  2,890 


2,670 


5,380 


4,870 


3,650 


2,620 


5,560 


2.000 


5.680 


5.120 


8,770 


5.000 


2,750 


4,560 


Pounds,  Pounds. 

2.840  2,020 

I 

4,720  I  4,080 


2,880  I        2,080  I        3.080 


1, 970  2, 070 


4. 400  4, 480 


2,410  2,510 


3,220  3,380 


5,100  5.280 


3,420 


2,920 


2,830 


5,880 


5,270 


3,840 


2,770  I        2,850 


6,210 


3,510 


8,020  i        4,030 


4,670  i        5,020  5,170  I        5,370 


3,000 


2,910 


5,450 


3,920 


2,980 


6.550 


2,180 


Pounds. 
3,010 

5^000 

3,120 

2,250 


4,580  4,610 


2,580  2,690 


3,520  '        3.650 


5,500  I        5,640 


3.630  3,720 


4.210  4,330 


5,440  5.580 


8,100 


3,190 


2,990  3,100 


6, 080  I        6, 170 


5.610 


6,370 


5,710 


4,040  I        4.180 


3,030 


6,820 


3,U0 


7,180 


TEFTf    or    ITJr^x    AXl'    f^TEIX    AM*    C'TTTEU    MATCF'-Als         ^rv^ 
Tabu  :*,— IM>EVrATJOy  TT:^>—(  nmumvu. 


ZJj^lJ»  "FTH.  I?^>I!mATICW^    ni 


Ilflfc,  ail  fiT>«»r.in>fai 


.<*  '-It 


.11. 


J2L 


f^nitittk 


}*mauu      hmindjk 


I  0*  L  ri''  L  TT«'      


Slijrui  HMMH-mii:  o"   fii»eT>v      Siilr  ai  mu 


:^r 


1   IMM 


Si>«aTi«(   fitvpTh      Si<h"!  ai  «la^ 


I  121  £  13' 


L  Iir»*  l;  Tl'i       i^ix^arw',  Ci»*n*b 


t  iif«'        1  afM' 


SlLTti-  «i)«armr  of  fii»en»      Nih"!  a*  rtiu 


4.  C»^(  4.TiM  I  I'm  I  MK      Sl^rui  sbf'armf  o^  lIinTk     8i<in«T  n»UN 


2L  TH»  I,  FT(  S.  S7(' 


I»ti 


e;i         I  vM        4.  MiH 


Fhrrm  *.ij»«'TU^  of  iii»«n^     ^yh'  ot  ^iti 


5  K!l  L  PK  C,T3(       Sb^rw.  fii»<rrb      S]ilh  «l  «»iid 


Z  ?Ji^  H  WW'  4. 4:»«  4  PtM'      Siit«rr-<  11  iters. 


4  4(»C  4  1i6l'  f.-lTH'  I..T2('  3>o 


5  «1  L.T31  C,  3»    Rbt«rt^t:  filterfc.    Bj»lii  m  end. 


Z,IM'  \        S,3U'  a.TW'    Slirbi  ubHurmr  of  fi"ti«rT%.     S}»bl  «  «ud. 


a.l6{'  $.220  8.fr7l» 


I>o 


(14«0 


gairbi  f-bearinc  of  fibers.    Split  ai  ei>d,    f    tnol  iu  indf^nfM 


I 

5.830  C.C2t' SlirbT  Rb**King  of  fi^iffTiL    Split  «1  end. 


<  260  4, 3^  4.  SKK)  5,  SOO     Sh«a»^  ^\>a%.    Spbt  at  «^. 


3,230  !        3,310  3.8+0 


Da 


7.530  7.840  «.(«&0    


I>a 
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Table  3— INDENTATION  TESTS— Continued. 


i 


g 


bc 


LOADS  FOB  IKDKKTATIOHS  OF— 


a 
o 


7086 


700« 


7O»0 


720a 


7306 


732a 


7326 


881e  ' 


881e 


073a 


0736 


074a 


0746 


080a 


1008a 


10086 


10100 


1016« 


^ 


^ 


m 


m 


m 


^ 


m 


".OL 

".02. 

".03. 

".04. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

2,600 

1 

4,680 

6,000 

5,310 

2,880 

2,660 

2,760 

2,860 

2,710 

2,600 

2,400 

2,850 

2,280 

1 

2,640 

2,730 

2,880 

1 

1        2,140 

3,170 

3,840 

8,320 

1^000 

2,440 

2,600 

2,700 

3,880 

4,850 

5,000 

5,100 

4,040 

1 

5,280 

6,470 

5,610 

2,000 

4,200 

4.670 

4,070 

1.000 

2,110 

2,100 

2,020 

2,420 

4,000 

4,870 

4,280 

1,060 

2,680 

2,700 

2,650 

1,000 

2,400 

2,540 

2,650 

2,100 

2,010 

3,240 

3,410 

1,860 

2,400 

2,660 

2,870 

2,000 

4,600 

4,070 

4,040 

1,060 

2,440 

2,550 

2,650 

1,800 

2,200 

2,310 

2,870 

2,080 


3,150 


2,010 


4.050 


6,720 


5,070 


2,230 


4,100 


2,700 


3,500 


2,870 


4,400 


2.770 


2,.480 


3,020 


3,370 


3, 020    3, 110 


3,410 


3,000 


4,650 


5,810 


5,170 


2,240 


3,020 


2,050 


2,870 


3,630 


3,080 


4.360 


2,870 


2,610 


".07. 

—  _..       1 
".08. 

Pounds, 

Poumds, 

5,800 

6,040 

8.050 

3,100 

3,620 

8,760 

8,190 

3,300 

3,600 

1 

a,  000 

3,160 

3,270 

4,700 

4,060 

5,060 

6,060 

5,310 

2,390 

2,560 

8,400 

3,450 

3,110 

S.220 

2,060 

3,010 

3,090 

3,810 

3,200 

8,280 

4,320 

4,570 

2,080 

8,070 

2,730 


2,830 


rSSFT^T    TF    lRO:S   A^T)    -iTEEL   .UfD     ^THEE    MATTuIllAl^^.         10  7 


T-i^aLS   L— tXDEXTAnC»y  TES' 


jaxmswi. 


:^Jkr»  -^X  3XEHHT2JTDaB 


HIAet  «>aft 


;iL 


i^iOO 


•^hmmr^iA  itb^m.     'niir  .is  ^tul. 


LJrt>  LJ3II  :. 'W  iv.4«      ^hi»«rM    thHW, 


kJW  k 


-J«». 


1  SB  L  *TO  W  >flO  t.  ^30  3»- 


1  *»        w  Jii        te  joo        t,  rifl 


t  ai        Liai» 


♦hjlic -iMiarftur  )f  ih#»r«t.     4r>hr  Ji  •*n«f. 


■.h^rmi.     *nH=  »«.-iut^ 


c.:»        ^ 4»        "JOB        '  •»  jhrt. 


•h-^c  .hMimfisut  ^    lv.»r»,      Sri'.r.  ^    n^r 


i.:a»        L 


vM>       4h«»9«>f4    'k««K 


mil        1  <»        i  a»         t  no 


.i*»v 


r  <;#>        4:^  "OS 


^>ia>ri> 


*»•>'.-*    M    TUT- 


1  :i»  i   a»  -   "^3         ^-*i.«    4i**^>#fx.^    ^r   r.f^Cr        fy}  S    M    ^lJI 


t  BTk  ^.ti. 


4h4«tfHtff(   'SktfWV        4^1'^   A    <vdif. 


IM  1 


*-jL*»wi>  "ir.  >»#   4u«<3«'      «>>*-.:    tf    cijc. 


V  KU  A 


1   !■»  t    4M»        <S..MMUtft    2LtfMt> 


1  31  I  Z7*  l.«9 


#'««*r'1>  "in   it*'  St^^mr        byli'  4i    uUC. 


e»Ucu    mutatruxu.  %/*  li^^ca      fo;>-r  •:  uiC 
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Table  3.— INDENTATION  TESTS— Continued. 


• 

b£ 

a 
e 

a 

•^ 

o 

S 

v« 

fr 

X 

a 

a 

9 

o 

-^^ 

M 

V 

u 

t 

% 

m^m 

S 

LOADB  FOR  IMDlUfTATIOXS  0P~ 


'.OL 


1018a 


1018a 


1020a 


102A6 


1011a 


lOllb 


1022a 


10226 


986a 


U2b 


6426 


623« 


523e 


3776 


449ia 


449i6 


440ia 


44026 


".02.      I      ".03. 


".04.  ".05. 


Poundi.    Pounds.  I  Pounds.    Pounds.  >  Pounds. 


m 


^ 


m 


m 


2.300 


1.060 


1.610 


1,480 


1.700 


2,040 


1,800 


1.720 


2,380 


2,560 


^ 


K 


^ 


21 


m 


-^ 

2, 670  I        2. 860  '        2. 060  I        3, 070 


2,490 


1,720 


1.900 


1,870 


8,350 


1,190 

1.830 

1,100 

1,840 

1,420 

1,910 

1,600 

2,240 

1,760 

2,040 

1,310 

1,810 

1,720 

1,940 

2,620  ;        2,710  2,830 


1,780 


2, 880  I        3, 160 


2,570  ;        2.680 


1,950 


2,600  3,200  3,300 


1. 900  2. 100 


3,420  3.600 


3,400 


2,170 


2,070 


2,190 


2,380 


2,050 


1,970 


2,190 


1.860 


2, 100  2, 050 


2,810 


2,000 


2,210 


3,550 


3,580 


2,340 


2,150 


2,440 


2,450 


2,080 


2,070 


2,310 


2,080 


2,210 


// 


.08. 


Pounds. 


2.940 


2,310 


3.560 


3,680 


Pounds. 


3, 210  3. 380 


2,930 


2,450 


3,260  I        3,350  8,430 


3,060 


2,120  ,        2,190 


8, 100  2. 850  2, 910 


2.380 


3,730 


3,810 


3,050 


2,  210  2, 290 


2.550 


3,500 


3.150 


2,270 


3,240 


2,470 


3,920 


3,850 


Pounds. 


2,410 

2,480 

1 
2,550 

2,210 

2,290 

2.880 

2,650 

2,770 

2,880 

2,510 

2,590 

2,670 

2,160 

2.220 

2,290 

2,150 

2,230 

2,280 

2,410 

2,480 

2,610 

3,560 


3,190 


2.360 


2,640 


3,540 


3,190 


2,380 


3,640 


2,510 


4,070 


3.880 


2.580 


2,460 


3,010 


2,750 


2,340 


2,320 


2,670 
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Table  3.— IKI  »ENT AT]  ON  TESTS— Contmned. 


LOAI*  FOl:  UTOKiaATIOHt  OF— 


.Ok 


Sllflct  on  specimen. 


'.10. 


-la. 


J2U. 


PmcmU.  I  Ppttadc.     Poundc     PountU. 

2.€d()  aSao  4,58(1    Slight  Hboorinf:  of  fibers,    fijilii  at  end. 


3,271' 


2,S2() 


Do. 


2,45lt  I        2,500  3,  IKK) 


Do. 


!1.€70  2,760  S.ISO  B.  580     Sbearnd  fiber*. 


3.  COO        a,  ecu        4,200        4,450 


Do. 


3.280  3.360  8. 6(K) 


Sheurt^  fibers.    Bplil  st  end. 


2,440  2.520!        2.880 Slight  fibearmg  of  fibera.    Split  at  end. 


3, 8(60  3,  BM)  I        4, 880  5, 100     Sheared  fibera. 


2.;-d0  2.630  2,  g»0   Sbeaired  fibera.    SpUtaAeDd. 


4,210  ]        4,320  4,800  6,810     Sheared  fibera. 


4,020  4,000  4,fiO0  4,820  Do. 


2,630 


2.480 


3,080 


2,780 


2.380 


2,730 


2,€50  8,040  :        8,180  Do. 


2,570  2.680  ,        8,040  Do. 


8,190 


2,400  2,400 


2,430 


2,790 


^Slight  sheanai;  of  fibera.    Split  at  eod.   A' lcB<>t  in  indented 
X    section. 


2,830  1       8,250  8,520     Sheared  fibera. 


2,800 


2,800 


8,180 


8.030 


8,500 


Da 


Shearodfiben.    Split  aft  end. 


Sii«arad  fibwa. 
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Table  3.— INDENTATION  TESTS— Continued. 


a 

9 


a 
o 


LOADS  FOB  IKDKXTATIOHS  OP— 


830 


820 


1010a 


10106 


6296 


52d6 


639a 


6896 


733a 


7386 


1004e 


1004 


906a 


965a 


647« 


647 


226ie 


226^^ 


\ 


^ 


^ 


El 


E3 


PI 


Pounds. 
1.300 

1,240 

1,890 

1,100 

1.090 

1,150 

1,050 

1,880 

2,500 

2,500 

1,500 

1,310 

2,990 

2,610 

1,860 

2,250 

2,800 

2,700 


Pounds.     Pound*.  \  Pounds.     Pounds.    Pounds.     Pounds.  ;  Pounds. 


1, 800  1, 910  I        1, 960  I        1, 970 


1,820 


1,800  1,850  ;        1,850 


1,860 


1,470  j        1,570 


2,210  2,410  2,480 


1,710 


2,460 


2,740 


2,600 


1.900 


1,860 


3,450 


3,650 


2,240 


8,490 


3,900 


3,380 


1,970 


2,500  2,620 


2,660 


2.950 


2,710 


2.050 


1,940 


3,750 


3,740 


2,410 


3,880 


4,600 


3,590 


2,140 


2,640 


8,170 


2,800 


2,210 


2,070 


8,920 


4,100 


2,U0  '        2,180  2,220 


1,890 


1,680 


2,520 


2,210 


2,680 


2.800  2,910 


3,380 


2,810 


2,340 


2,210 


4,060  4,280 


4,170 


2,630  2,690 


4,220 


•4, 940  6, 270 


8,920 


4,120 


2,270 


2,010 


1,770 


2,670 


2,260 


2,750 


2,970 


3,510 


2,920 


2,420 


2,380 


4.640 


4,340 


2,660 


4,370 


5,450 


4,290 


2,290  I        2,890 


2,120 


2,580 


2,320 


8,000 


3^780 


3,240 


2,490 


2,460 


4,800 


4,520 


2.760 


4,640 


5,820 


4,880 


2,230 


1.800  1,860 


2,600 
2.390 


2,820  2,910 


3,170 


3,000 


8.380 


2,570 


2,550 


4,990 


4,680 


2,810 


4.570 


5.690 


4,520 


TESTS   OF   IRON   AND   STEEL    AND    OTHER   MATERIALS         5GI 
Table  3.— INDENTATION  TESTS— Continued. 


LOADS  FOB  IKDKMTATIOMS  OP— 


".09. 


// 


.10.  ".la. 


'.20. 


Effect  on  specimen. 


PoundM.     Pound*.  ,  Pounds. 


2,320  2,330  2,580 


1,910 


2,630 


2,420 


2,950 


3,230 


4,020 


3.510 


2,«30 


2,680 


5,170 


Pounds. 


2,700 


2,350  2,420  2,700  3,040 


1,950 


2,650 


2,870 


2,460  3.700 


3.000 


Split  at  end. 


3, 550  I        3, 900 


3, 330  3, 850  4. 200 


4.120 


3,580 


2,720 


2,770 


5,320 


3,150 


7,100 


4,790  4,880  i        5.700 


2,890  2,920 


3,250  j        3,640 


4, 670  4, 720  5, 300 


5, 820  5, 990 


5,700 


6,500  6,900 


4,660  4,770  5,400 


Sheared  fibers.    Split  at  ends. 


Sheared  fibers. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Do. 


Do. 


Fibers  d^d  not  shear.    Split  at  end. 


Sheared  fillers.    Split  at  end. 


Do. 


Do. 


Slight  shearing  of  fibers.    Split  at  end. 


Sheared  fibers.    Split  at  end. 


Sheared  fibers. 


Do. 


Slight  shearing  of  fibers.    Split  at  end. 


Slight  shearing  of  fibers.    Split  at  end.    Specimen  4". 70  long. 


S  Ex.  5 36 
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Table  3.— INDENTATION  TESTS— Continued. 


« 

I 

a 
o 


a 
s 


a 
o 


LOADS  POR  IXDKXTATIOKS  OF— 


// 


.01. 


226f 


2201 


nu 


Tlie 


781e 


781« 


786« 


rwe 


795e 


7950 


8400 


8400 


719a 


7196 


9840 


9840 


10085 


10066 


Poundt. 
2,290 


".04. 


".05w 


m 


m 


m 


3,800 


1,880 


1,750 


2,100 


2,800 


1,900 


1,550 


1,610 


2,210 


2,900 


2,000 


2,100 


2,670 


2,000 


%000 


3,660 


3,100 


Poundt. 


3,380^       3,810 


5,200 


2,520 


2,500 


2,480 


3,890 


2,060 


2,650 


2,450 


2,000 


8,820 


3,900 


8,470 


8,200 


8,200 


5.150 


6.910 


3.680 


Poundt. 


5.950 


2,750 


2,820 


2,680 


4.200 


2,370 


2.800 


2,620 


3,150 


4.000 


4,170 


3,910 


3.480 


8,410 


5,180 


6,910 


4,200 


Poundn. 
4,100 

6,340 

2,960 

2,980 

2,890 

4.500 

2,480 

2,920 

2,840 

3.320 

4,380 

4,290 

4,100 

3,740 

3,570 
i 

6,170 
7,880 
4,510 


1 

".06. 

".07. 

\ 

".oa 


P9und*.     Poundt. 


4,370 


3.060 


4.760 


2,620 


2,970 


2,930 


8,420 


4,590 


4,470 


4.250 


3,960 


3,770 


5,290 


7,440 


4,760 


4,670 


Pound». 


4,740 


6.480  I        6.670  I        6,700 


3.060  ;        3,150 


3, 190  3, 240 


3.220 


4.970 


2,710 


3,100 


3.060 


3,650 


4,780 


4,780 


4,410 


4.100 


3,960 


5,610 


7,650 


6,070 


3,180 


Pounds. 


3,390 


5,170 


2,780 


8,380 


3.900 


4,910 


4.960 


4,450 


4,290 


4,210 


5,910 


8,050 


S.270 


4,900 


6,720 


3,240 


3,250  3,270 


3,530 


5.340 


2,870 


3,5» 


8.150  8.180 


4.100 


5,100 


5,270 


4,530 


4.380 


4.38a 


6.180 


8,280 


5,  SIS 
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Tablk  3.— INDENTATION  TESTS-Continaed, 


LOAD0  FOB  DTDKIITATIOXB  OV— 


II 


.09. 


II 


.10. 


II 


.3S. 


II 


EffMlMi 


PottiuU. 


5,250 


e.730 


Potmdt. 


e.640 


3,300  3,300 


3,320 


3.090 


5.520 


2,020 


3,730 


3,220 


4,200 


5,340 


5,490 


4,670 


4.500 


4,510 


6.500 


8  000 


3,300 


3,910 


6,450 


5,600 


4,820 


FmtmdM,     Pound*, 


6,820 


8,030 


5  620  5,890 


3,850 


3,900 


Fibers  did  Boi  abMr.    Split  at  csd.    Spedmfln  4^^.70  Umf. 


5,100  !       5,700 


5  SUxht  sbeviag  of  flben. 


Shattered  ttiek.   SpediiMo  4^^.70 


SUgfataheeiiiigofllben.    Split  et 


Da 


Slight  theftring  of  ilben^ 


Slight  eheeiiBf  of  flben.    Split  et  end. 


Da 


Da 


Da 


Do. 


6,800  5  Sheered  fibem    Split  et  csd.    Indented  eeetloD  eeren I" 


6,680  Slight eheerfaif of ilbeni.   Spliteteod. 


5.600,       5.980     Sheered  fiberii 


4.670  5^400 


,4,680  I        5,660 


.Slight  ebeertsg  of  ilben.   Split  et  end. 


Da 


Da 


Da 


Fibers  did  sot  sheer.   Split  et  end. 


564      T£8TS   OF   IBON   AND   8TE£L  AND   OTHER   MATEBIAL8. 

Tablk  3.— indentation  TESTS— Contmaed. 


.8. 

I 


UM 


IIM 


S 
1 


LOADS  FOB  IXDBaTATIOia  OP— 


// 


.OL 


Pounds, 


700 


1,790 


// 


.02. 


Pounds. 


i.iao 


2,000 


.08. 


Pounds. 


1,270 


2,020 


/» 


Oi. 


Pounds. 


1,300 


3,080 


ft 


0& 


Pounds. 


1,450 


3.180 


It 


OC 


Pounds. 


1,500 


3,800 


".07. 


Pounds, 


1,560 


3,420 


It 


0& 


3,550 
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L0AD6  FOB  IKDBirTATIOHS  OV— 

".09. 

".10. 

".16. 

".20. 

Pounds, 

Pimndt. 

Pounds. 

PotMds. 

1,670 

1.710 

2,060 

2.810 

3,500 

3.060 

4.200 

4.400 

Effect  on  specimen. 


Sheared  fibers. 


Slight  shearing  of  fibers. 
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Table  4.— Consolidated  Tabulation  of  Results. 

In  this  table  are  recorded  the  results  of  the  several  tests  in  pounds 
per  square  inch,  showing  the  relative  strength  of  the  same  wood  tested 
in  different  directions. 

The  modulus  of  elasticity  (E)  for  the  transverse  specimens  was  com- 

pi3 

puted  from  the  formula  E=- s-^. 

Where: 

I  =  length  between  end  supports  in  inches. 

A  =  middle  deflection  in  inches. 
b  =  breadth  in  inche8. 
d  =  depth  in  inches. 

P  =  load  in  pounds  applied  at  the  middle. 

The  deflections  between  loads  of  110  and  120  pounds  were  used  in  the 
computation  of  E,  for  sticks  which  sustained  a  load  of  441  pounds  or 
more. 

For  sticks  which  failed  with  loads  below  441  pounds  E  was  computed 
between  zero  and  110  pounds. 

Preference  was  given  the  deflections  between  the  first  and  second 
increments  of  load  for  the  stronger  specimens,  on  account  of  some  sticks 
being  warped,  which  prevented  their  taking  at  first  an  even  bearing, 
thereby  sensibly  affecting  the  first  deflections. 

For  the  weaker  sticks  the  first  deflections  were  used  as  more  satisfac- 
torily representing  the  wood. 

One-twentieth  of  an  inch  indentation  is  adopted  as  the  depth  at  which 
to  compare  the  resistance  of  the  different  woods. 

The  identification  of  the  specimens  by  means  ofletters  affixed  to  their 
distinguishing  numbers  is  observed  in  this  tabulation  in. the  same  man- 
ner as  described  for  the  detailed  results.  Namely:  All  specimens 
marked  with  the  letters  a,  ft,  c,  or  d  had  been  tested  transversely  before 
they  were  tested  by  compression  or  indentation ;  and  the  letters  e  and/ 
indicate  that  the  compression  and  indentation  specimens  were  taken 
from  the  same  standard  stick. 

A  distinguishing  number  without  a  letter  affixed  signifies  the  results 
opposite  were  obtained  with  spedmens  f^om  a  particular  tree,  but  not 
otherwise  identified. 


5^3 
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Tabu  4^— CO^:*OLIDATI:D  TABULATION  OF  RESULTS. 


3 

3 

1 

i 

a 


OF  W*500. 


Z  >t 


ST 


?<s 


aM 


11,7 
I*, 


354* 

»4 

354 


LaWL 
LITS. 


C42« 


Ti««. 


It, 


1, 


CMt 


584« 
984* 

»4 

llTto 
117» 
1178« 
1178 


.4o 


d* 


i    «. 

.1  ... 


97BL 


I 


.4o 
.4o 


rae 


fOfU 
582 
tt2 
2Wi 


26lh 


Site 
138 


do 

d* do 

do ^ 

do do 

do do 

MafpioiiA  nmlrretki UmbrelU  Tree 

TrrrdTT. do 

MsgsoUA  Fnaerl Loof-LesTedCaeimiberTree 

do do 

do • do 


18. 298       L  4Ta  M8 
12,868       1,S18.< 


4^58Q 
<8Q8 


7.418 


8,158 


1,118^888 
1,518^888 


7. 
12,588 


1,41C 
1,7»7. 


5c8B8 
5^858 


7.! 

8,788 

11,588 

8,848 


1,17?, 


1,448.808 
1.948,088 


8. 548 
7.3M 
5^828 
5i,488 
8,738 


LlrlodeDdnm  toUpifeni ...   Tulip  Tree;   Wliite  Wood ; 

Yellow  Poplar. 
, do ' 6o 


1231a 
1231* 
1231* 
]231« 
1232a 
12326 
12326 
1232e 
1286a 
12386 
12880 
1236« 
12360 
1287 
1288 
818a 

8186 
8180 
8180 
211a 
2116 
2116 
2110 
21l« 
382 
470a 
4706 
4706 
4700 
4700 
1131a 


do '  White  PopUr 

.do i do 

.do 1 6o 

do ' do 1C,810 


6,  no 

10.843 
11.758 


1.388,008 
1,580,080 


5,180 
4,258 

4,150 
5.700 


1 


1U4 
2.M 


1.4:4 
1.434 


1.414 
i5l4 
L41i 


1. 
1,7 


1,171 
1,371 


1,8» 


1,< 
1,374  t 


1,814 


1,810 


do I  TeDowPoplMT 


do 

do 

.do 

.do 

do 

.do 

do 

do 

do 

.do 

.do 


do 

do 

do 

ABimin*  trOob*. 
do 


do 

do 

do 

do 

Anoii*gl«bra 

do 

do 


do 

do 

Canella  8lbft 


do 
do 
do 


Yellow  PoplMT ;  White  Wood 
do : 


.do 

.do 

.do 

do 

do 


Tnlip  Tree;  Yellow  Poplar ; 
Wbite  W(»od. 

do 

do 

do 

Papaw 

.....  do 


.do 

.do 

do 

.do 


Cinnamoii  Bark. 


6,580 
10.370 


1.333,000 
1,158,000 
1,544,000 


4.480 
5,220  i 


1,120 


0,450 
0,040 
0,240 
8,360 


1,340,000 
1,215,000 
1,283,000 
1.156.000 


I" 


8,300 

0,120 

10.830 

0,680 


1, 104, 000 
1,388,000 
L828,000 

1,446.000 


4,480 
4,150 


631,000 
514,000 


8,230 
0,000 
8,400 


12,060 


1,068,000 
604.000 
643,000 


5.000 


4.880 
4,060 


1,210  I 
l,l»i 


5,000 
5,640 


1,380 
1,170 


3.020 
3,010 


1,544,000 


4,170 

4,420 

11.390 


020 
1.030 


1.000 
1,730 


6,670 
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WHBBX  OBOWH. 

SoU. 

1 

0 

1 

NUMBBB 
OF  RINOB 
HI  TBBB. 

Stote. 

Town  or  connty. 

1 

24 

• 

21 

Remarks. 

• 

Georgia 

. ...do  ............. 

Altaraaha  Riyer  — 
....do 

Clay 

Inehet. 
&50 

....  do 

WMhington    Ter- 
ritory, 

Wilkinsons 

Low,  rich 

....do 

....do  .«..•.•..•..... 

•  •  •  .do     ••••.••••••• 

....do 

....  do 

Ma0Bacha86tt8 

Roxbnry 

&07 

31 

9 

^ . . . do  - .^.. ..*>••«. 

....do  ............... 

do 

....do 

^  ^ uA   ...... ....... 

. do  ............... 

....do  ............. 

ToDsfleld 

Grayelly 

12.60 

33 

11 

. do  ............. 

....  do 

.  ...do 

...  do  ............. 

. -  . do  ............... 

....do 

do  ............. 

...  do 

...do 

....do 

....do 

...do 

...  do  ............. 

....  do  ............... 

....  do 

VermoDt. 

Charlotte 

(Charlestown  navy- 

DansvUle 

....  do    .......  ..a..... 

Virginia  and  Mid- 

die  States. 
Michigan 

Gravelly 

....do  ............. 

....do  ............... 

....do 

— 

...  do  ............. 

..   do 

....  do 

....do 

Hersey 

.... do  ............. 

.  do 

Iff  iARonii r . . » » - 

Allen  ton. ........... 

Rich 

....  do    ............ 

....  do 

....  do  ............... 

...  .do ...... ....... 

....  do  .........•..••. 

....  do  ............... 

....do 

....do  ............... 

...  do 

.... do  ............. 

....  do  ............... 

.  ...do 

...do 

....do 

....do 

Illinois 

Waakeflran 

Grayelly 

Florida 

Chattahoochee 

...  .do  ....*... 

Clay.... 

...  do  ............. 

....  do  ...•.■••....... 

.... do  ............. 

.  ...do 

...  do 

....do 

....  do  .••.••••••  .... 

....do 

....do  ............. 

.  ...do 

....do 

....do  ...••.....•.. 

....  do 

....do 

Kew  Mexico 

Pinos  Altos  Mount- 
ains. 
....  do  ............... 

Alluvial 

. .. .do  ............. 

.  ...do 

> 
1 

CaUfomia . 

Strawberry  Valley.. 
Jacksonyille 

....do 

Low,  rich 

• 

IHnHda    -,r 

Sandy  

t 

....do  ..... ........ 

...  do 

1 

Texas  

Victoria 

Rich,  moist 

...  do  . .............. 

7.09 

84 

• 

26 

....do -. 

...do 

...  do 

....do  ...•••.......•■ 

....do 

.  ...do 

....  do  ............... 

....  do  ..•••.«.....•.. 

California 

Santa  Cms    

&11 

0 

80 

....do 

...  do 

...  do 

....do 

...do 

...  do  ............... 

Utah 

City  Creek  Canon... 
....do 

Rocky 

....do 

....  do 

^Delaware 

Kiamensi 

Clay 

....  do  ....... ...... 

....  do 

.... do    .............. 

....do 

....do 

...do 

Pennsjlvania 

....do 

Nazareth 

Moist 

...  do 

....do 

....do 

....do  .. ............. 

...do 

•  • • >  00       ••••••  •••••• 

.  ...do 

....do 

...do 

....  do  ..........••..■ 

....  do     ..a...*........ 

....do 

....do 

....do 

Vermont ---.. 

Charlotte 

Gravelly 

...  do  ............. 

...do 

....do 

....do 

Hnntinsdon 

Mount  Mansfield  . . . 
Aiken 

....do 

do 

....do 

4.17 

0 

17 

Sooth  Carolina .... 

Rich 

Oeorcia 

Ogeechee 

Low 

6.61 

0 

46 

^TSor...::. ..:.:. 

...  do 

....do 

Massachusetts 

Brookline 

Loam 

Cultivated. 
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s 

a 
o 

M 


11815 

236a 

2366 

414a 

4146 

2a 

2a 

2 

1039a 

10306 

lOSOe 

10300 

252a 

2526 

252« 

252« 

316o 

816o 

816 

124e 

124« 

745a 

7456 

745e 

745e 

285i 

285* 

285s 

820a 

8206 

1113a 

1113a 

476 

1133 

735a 

7356 
7356 
735 
1086a 
10866 
1086« 
1086 
1140a 
11406 
11400 
11400 
487a 
4876 
4870 
4870 
462a 
4626 
475a 
4756 
4750 
4760 
452a 
4526 
452 
452 
280a 
2806 
2806 
280 
280 
484a 
4846 
4846 
484 
841 


RAMB  or  WOOD. 


Boiaoical. 


CanellA  alba 

Gordonia  Lasianthaa 

do 

do 

do 

Tilia  Americana 

do .* 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
.do 
do 
.do 
do 
.do 
do 
do 


CoiniDon. 


CinnamoD  Bark ,  16,470 


a 
o 


a 
e 


Loblolly  Bay 

do 

do 

do    

White  Wood; 

do 

do 

do 

do 

do 

do 

do 


B  88  Wood 


7,170 

9.750 

11,100 

10,  440 

8,160 


1,780,000 
1, 035,  UOO 
1,051.000 
1, 367,  OOO 
1, 120,  000 
1.068,000 


7,930 
6,720 


1,085,000 
868,000 


8,840 

do 11,530 

do 


, do.... 

do  .... 

do  .... 

do.... 

do.... 

....  do  .... 

Wahw  .... 

do.... 

do  .... 

do  .... 

Tilia  heteropbylla {  Bans  Wood 

do do 


1,388,000 
1,446.000 


7, 550       1, 266. 000 


do 

do 

do 

Tallow  Berty 

do 

Lignnm-Titae 

...do 

Prickly  Ash  . 


do 

do 

do 

Byrsonema  lucida 

do 

Gnaiacnm  sanctam 

do 

XanthoxylniD  Clava  Her 
oalis. 

do do 

do do 

do do 

do do 

do do 

do do 

do  do 

Xanthoxylum  Caribceum..   Satin  Wood;  Yellow  Wood. 

do do 

do L do 

do * du ' 

Simambra  glauca Bitter  wood ;  Paradise  Tree 


8,160 
7,850 


5,790 
7,550 
7,780 
10,080 
10,230 
6,100 


9.000 

13, 570 

9,000 

10.150 


10,860 
6,720 


11.760 
9,830 


do 
do 
do 


Bnrsera  ffommifera . 

do 

Amyris  sylratica . . . 

do 

do 

do    

Swietenia  mahogoni 

'.V//^do /^'.'.'.'.'.'.'.V.'. 

do 

Hex  opaca 

do 

do 

Hex  Dahoon 

do 

do 

do    

Cyrilla  raoemiflora . . 


8.400 
7,780 


2,640 

1,600 

17,800 

19,600 


do 

do 

do 

West  Indian  Birch 

do 

Torchwood  ...i 

do 

do 

do 

Mahosany I  12,840 

do 16,930 

do 

do 

American  Holly 

do    

do 

do 

do 

Dahoon  Holly... 

do 

do 

do 

Leatherwood  ... 


1, 173. 000 
1, 083, 000 


990.000 

990,000 

1,139.000 

1,5U,000 

1,388,000 

772,000 


1, 178, 000 
1,388,000 
1.068.000 

1, 005, 000 


1.308,000 
857,000 


1. 158,  000 
1.  510,  000 


1, 242,  000 
1, 283,  000 


593,000 

i,  617*  000 
1,741,000 


10.080 
9.610 


1.388,000 
1,688,000 


846.000 
890,000 


8,400 
8,000 


868.000 
927,000 


U>9.  pfr\IJu.  ^ 

gq.  in.  \  tq.tm.  \ 


10.930 
5.190 
5,110 
6.040 
5.690 


3,810 


4.520 
4,020 


6,370 
6.480 


5.610 
4.400 


5,600 
5,930 
4,370 
4.930 
4,560 
6.810 
7.360 
5,560 


10.600 

10.350 

6,840 


6,550 


I  5,310 

!  6.850 

I  9.920 

I  9,560 


6,490 
5,625 
2,080 
2,310 


10.650 
'8,900 


6,520 
5.400 


4,500 


662.000 


5.020 

■  *   •  •  *  * 

4,900 


4,620  * 
1,2301 
1.150  1 
1,630 
1.640 
1,240  1 


820 
840 


1,010 
810 
840 
830 


990 
710 


810 

860 

800 

1,W0 

880 

1.120 

1,070 

3.090 

2.900 

12,080 

10.500 


2.010 
1,920 


2,080 
S.050 


5.320 
5.»0 


1.170 

1,» 
720 

610 


7.7» 
7.900 


9. 960       4.050 
I    4,TM 


2.100 
2.920 

i'sio 

1,410 
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WHKBB  OBOWH. 

SoiL 

• 

1 

o 

9 

KVMBRR 

OF  RraoB 

Dl  TRBB. 

State. 

Town  or  county. 

1 

n 

1 

Remarks. 

If  ftSttai>hnMttii .... 

Brookline.a. 

Loam  ...a*. 

Inches. 

^..  do 

....do a 

...  do 

....do 

...do 

do 

HiBsonri 

All<^pton TT-T-- 

Low.  wet  ........... 

....do 

....  do 

•  •  •  •  do  •  •••••••••••••• 

Texaa 

YietoriA 

Alluvial 

7.09 

0 

61 

....  do 

...,do 

....d0..aaaa 

....do 

...  .do 

....  do    ...m»mm... 

Missouri 

Saint  Louis 

4.17 

0 

28 

TenDessee 

Nashville 

Limestone  .....a.... 

....do 

....do 

....  do  ............... 

...do 

....do 

....do  ............... 

....do 

....do 

. ..  .do 

IfOnisiana 

Webster  Parish  .... 
Bonneaa's  Depot  . . . 
Asnaloea 

Clav 

South  Carolina  .... 

Damp,  rich 

Florida 

Drv  ciav...... 

5.59 

0 

44 

Yermont 

Charlotte 

Gravelly 

Kentucky 

Brumfleld 

5.51 
7.48 

69 
21 

84 
43 

M  aAflaohuAi^tts 

Danvftrs  ...... .....r 

Loam  .aa.aa..  ....... 

....  do  ...s... ...... 

do 

....  do 

....do 

...  do 

....do  ....•....•.•..• 

...  do 

....  do  ............... 

....do 

Kemper's  MiU 

....  do  ............... 

Rich,  alluvial 

....do 

....  do    .....a.  ........ 

a . s •  do    .....••....•• 

....do  ............... 

....do 

...do 

....do 

do 

. ...do  ............. 

....do  ............... 

....  do  ............... 

• • . .do  ............. 

....  do    ......  .....a... 

. . . .do  ............... 

Ark^nsM 

Little  Rock 

^ 

. . .  .do 

....do  ............... 

....00  .......••...• 

....  do  ............... 

...  do 

. do  ............... 

New  Jersey 

...  do 

Mount  Holly 

.  ...do 

Clay 

a  19 

17 

80 

....do 

.. ..do  ............. 

....  do  .••.....••..... 

....do 

...  do  

...  do 

....do 

Mississippi 

....do 

Yazoo  Bottom 

....do    -   ..a 

Alluvial 

...■do  ............... 

....do  ............. 

do    

....do    ........  ....m,. 

....  do  ............. 

....  do  ............... 

....  do  ............... 



a  a •     do    .a....  ...a... 

....  do  ............... 

.... do  ............... 

....do  ............. 

....do 

....do 

....do 

....  do    .............. 

....do    

.. ..do  ............. 

..  do    

- - - . do    .............. 

....  do  ............. 

....  do  ............... 

....  do  ............... 

....do  ..••........• 

....  do    ....       mm.  ....... 

....do   ...a.....a. .... 

..  ..do 

...   .do a 

...     do    . .....aaaaa.... 

....  do  ............. 

....  do  ............... 

....do    ........aa..... 

••■•do  ••••••••••••• 

....do  ............... 

....  do  .  .............. 

••••••• 

Florida   

Bay  Biscayne 

. . .  .do 

Swamnv 

9.84 

50 

31 

•  •  •  •  do  •  •••••••••••• 

....  do    ....a      a........ 

. . « . do  ....... ...... 

do 

....do    . ..aaa. ........ 

....  do 

...  do  

...do 

6.46 

34 

15 

.  ...do ......... 

. .  do  ............... 

....do 

. ...do 

....  do    ....aaa. ....... 

....do aaa.aa. 

. ...do 

.   .  do  . ...... 

....do 

...  .do 

Sngarloaf  Sound 

. ..  do    .............. 

. .. .do 

...     do     ....a........ 

....  do    .............. 

....  do    ..a.......... 

....  do 

.  ...do 

•  a  a. do    .aaaaaa...... 

Lostman  Kiver 

do  . ...... 

Coral    

....  do    ...••.....aa. 

....do    ..........a.... 

....  do 

Umbrella  Key 

....  do    ...... 

...  do     

.... oo  . ......  ...... 

....  do    .............. 

....do 

,  ...do a. 

....  do    ...a...aaaa.. 

Miami 

....  do  ............••« 

S.62 

0 

87 

....do 

•  • • •  do  » ••••••••*••••• 

....  do    .............. 

....  do    .....a.....,. 

...  do ,«,•  — 

— do 

». 
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838a 

3886 

3886 

338 

338 

4Ma 

454a 

460a 

4006 

4006 

803a 

803a 

80S 

1004 
008a 

1180 
207a 
207a 
2076 
287 
380 
386 
427 
684a 
6846 
684€ 
684« 
684 
044« 
M4e 
807a 
8076 
307e 
307« 
028a 
0286 
028e 
0280 
028 
028 
463a 

4636 
464 
464 
882a 
082a 
0826 
8826 
1023a 

10886 
1028 
1013a 
1014a 

8760 
8760 
876 
400a 

2080 
2080 
200a 
1233a 
12336 
1234a 
12346 
128Sa 
12366 


KAMS  OF  WOOD. 


BotanicaL 


Cliflonia  ligustrina . . . 

do 

do 

Beynoaia  latifolta 

......do 

Condalta  ferrea 

do 

do 

Rhamnns  Caroliniana. 

do 

do 

do 

Rbamnas  Purshiana.. 
Colabrina  rftolinata. . . 

.Sscnloa  glabra 

do... 


do 

do 

.do 

.do 

.do 


iEacalas  Galifomlca  . 

do 

do 

do 

do 

Ungnadia  spedoaa. . . 

do    

SaplDdus  marginatas 
do 


.do 

do 

.do 

.do 

do 

.do 

.do 

do 


Hypelato  panioolata 


do 

Hypelate  trifollaU. . 

do 

Aoer  macrophyllain. 

do 

do 

do 

do 


do 

do 

Acer  oirdnatmii 
do 


Acer  saccbarinum 

do 

do 

do 


.do 
do 
do 
do 
do 
.do 
do 
do 
do 


TEAXSVBHSB  TESTS. 


Common. 


11,760 


16,160 
0.760 


Ironwood 

do 

....  do 

do 

do 

Darling  Plum 

do 

Ironwood 

do 

do 

Buckthorn 

do 

do i 

do :    8,000 

Bear  Berry I  10,760 

NakedWood l  17,460 

OhioBackeye l    6,710 

do 1 

6,720 


o  . 


8,280 
6,860 


2^ 


% 

u 

u 

Q 
O 

i-s 

S 

B. 

g 

s 

•s 

6 

8 

1,158,000 
1.158,000 


7.440 


.do 

do 

do 

do 

.do 


Horsecheat^at;  Backeye... 

do 

do 

do 

do 

Mexican  Backeye 

do 

Soap  Berry ;  Wild  China  Tree 
do 


do 

do 

do 

do 

....  do 

do    

do 

do 

Madeira    Wood;     Honey 
Berry. 

do 

White  Ironwood 

do 

Oregon  Maple ■ 

do 

do 

do 

do 


do 

do 

Vine  Maple. 
do 


Sugar  Maple;  Rook  Maple. 

do 

do 

do 


7,870 
8,020 
0,300 


12,880 
13.680 


11.760 
10.080 


18.070 
16.040 


0,880 


0.880 


0,010 
0,420 


5.480 
5,070 
1.618,000     11.040 


Um.  per  Lbt.  per 
§q.in.    ,  sq,%H. 


1, 478, 000 
1.647.000 


11,030 
11,830 


1.102.000 


080,000 
1,618.000 
1. 478.  000 
1. 008. 000 


6,320 
'8.*836 
4.030' 


880.000 


772.000 

014.000 

1. 020, 000 


4.430 
4.750 
4,630 


4.480 


5.625 
5,600 


1,266,000 
1. 502. 000  ^ 


1. 120, 000 
1, 024,  000 


1.828,000 
1,580,000 


10,220 
11,760 


1, 102, 000 
1,668,666" 

i.'5i6,'666' 

1,243,000 


11, 710 
0,680 


do 

.do 

do 

.do 

do 

do 

.do 

do 


18,500 
20,130 
18,500 
17.720 
18,420 
17, 810 
do..... !  15,830 


1, 178, 000 
1, 194. 000 


6,940 
7,680 


0,410 
5^720 
9,230 

9,720 
0,110 
6,370 


5,810 
5,710 
5,260 

4,910 


1,544,000 
1,698,000 


6,530 
7,460 


1,981,000 
3,294.000 
2,463,000 
2,297,000 
2. 241. 000 
2,170,000 
2,485,000 


8,060 

9,720 

'6.'946 
9,780 
8,860 
8.850 
8,630 
7.000 
8.860 


2^290 
1,800 


8.670 
8.530 


8.0W 
9.480 
1,050 
1/ 


2,730 


860 
1.150 


1.510 
1.550 


1,850 
2,4M 


3,330 

3.290 


4,720 
4.130 


5,710 
5,230 
2,310 
2,680 


1,920 


2.820 
2,800 
2,810 

3,330 
3,200 


2.480 

3,810 
4.960 
4,680 

2,980 
4.880 

3,  no 

3.000 
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WHXBB  OBOWH. 


SUte. 


Florid* 

lilMourl 

....do m,. 

....do  ........... 

....do 

....do 

Florida , 

West  Yirgini*.. 

....do 

....do 

Oregon 

do , 

Georgia 

...  .do , 

West  Virginia... 


....do  ......... 

....do  ......... 

do 

Florida 

....do  ......... 

....do 

....do 

...  do 

...do 

Masfiaohaaette . 
....do 


....do 

....do 

....do  . ........ 

....do 

...do 

do 

....do 

....do  ......... 

....do 

....do 

...  .do 

do 

TenneAsee 

8onth  Carolina. 

....do 

...  .do 

....do 

....do 

...  do    

Alabama 

....do 

...  .do 

....do 

...do  

Oeori 


'^.: 


....  do 

do 

Callforuia 

Vermont 

Kentucky 

....do 

Georgia 

Florida 

....do  . ........ 

....do 

....do 

Soath  Carolina. 

Alabama 

....do 

Florida 

California 


Town  or  county. 


Miami 

Allenton 

...do 

....do 

...do 

...do 

Chattahoochee. . 

Orafton 

...do 

...do 

Portland 

...do 

Ogeechee  Rirer. 

..do 

Orafton 


...do 

...do 

...do 

Chattahoochee 

...do 

....do 

...do 

...  do 

...do 

"Weet  Kewbory 

...do 

...do 

..  do 

...do 

...do 

...do 

...do 

...do 

...do 

Chebacco  Pond 

...do 

...do 

...do 

Cnmberland  River. 
Bounean's  Depot. . . 

...do 

...do 

...do 

...do 

...do 

Stockton 

...do 

do 

...do 

...do 

..do 

Ogeechee  Rirer 

..do 

...do 

...do 

Contra  Coata 

Hinesburg 

Mercer 

...do 

Bainbridge 

n.  Metacombe  Key 

...do 

...do 

...do 

Blufiton 

Citronelle 

...do 

Jackflonville 

Contra  Coata 


SoU. 


Coral 

Upland.... 

...do 

OraveUy... 
...do...... 

Flinty 

Caloareons. 

Dry 

...do 

...do 


Swampy 
do 


...do 
...do 
..  do 
...do 
Rich. 
..do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 


Mack 

..do 

Swampy 

...do 

...do 

...do 

AUnvial 

...do 

...do 

..  do 

...do 

...do 

Swampy 

.-do 

...do 

..  do 

Grarelly 

Swampy 

Trenton  limeatone. 

..  do 

Clay 

Coral 

...do 

...do 

...do 

Sandy  swamp 

Sandy  

...do 

Hnmmock 

Gravelly 


I 


Inehsi. 


5.63 


5w04 


&66 


&42 


10.08 


12.60 


12.60 


2.90 
8.11 


4.25 
5.00 


NUMBBB 
OF  RIKOa 

uttrss. 


n 


Tofl 


32 


19 


28 


25 


84 
0 


I 


47 


44 


72 


27 


49 


66 


67 


36 
28 


5 
65 


Remarks- 


674 
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9 

9 

B 
1 


SAMS  or  WOOD. 


It 


-2 
eg 


c 


213 

Zl3t 

7J47* 

274 
1197 
11«7 


Acer  MKchariBoiB Sa^ff  Maple :  Rock  Mspie 

Ac«r   BMccbMrinuxu,    rar.     Bljurk  lUplr. 15,130 

uifram. 


•9. »«. 


1,  823. 000       7. 900 


7S7a 
7576 
7676 
757 
10«a 
743a 
7436 
743« 
743« 
743 
530a 
5306 
830e 
630« 
630 
20 
20« 
200 
878a 
8786 
878« 
878^ 
1048a 
10486 
1048c 
1048e 
1048 
1048 
811a 

8U6 

811 

811 

200a 

2806 

046a 

8456 

6456 

0450 

645e 

7S0a 

7866 

7866 

786 

330« 

380e 

467a 

4676 

467« 

4670 

467 

406a 

4056 
4050 
4050 
4€6 
1247a 
12476 


do 

do 

do 

do 

do 

do 

do 

.do 

do 

.do 

do 

.do 


Acer  djwjcarpam White  Maple;  Sflrer  Maple 

Aeermbnun Rod  Maple:  Swamp  Mapte. 


do 
do 

—  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do    

....  do 

—  do 

do 

do 

do 

....  do 

do 

do 

Negnndo  aoeroidea 


do 

do ...: 

do 

do 

do 15,130 

.do 

do 

.do 14,700 

.do 13.390 

.do 10,675 

.do 

.do 

14.640 
8,610 


8.950 


1,961,000 


LUpa- 


3.330 
3.«S« 
4.53« 

X9m 


2,317.000 
1,446.000 
1, 140. 000 


8,290 
8,350 

'7.276 


do 
do 
do 
do 
do 


Box 


do 11,440 

do 

do 

do 

do 11,760 

do 11,590 

do 

do I 

do ; 

do 10.600 

do 1 

do i 

do    13,450 

do 12,050 

do 

do 

do U,760 

do 13,450 

do , 

do 

do 

do 

Elder;     Aah-Leaved      7,320 
Majole 


1,835,000 
1,395.000 
1, 741, 000 


6.130 
6.850 


4,  SO 
3,000 


3.600 
3,370 


1.823,000 
1,544,000 


6,430 
6,010 


1,680 
1,8m 


1,283,000 


7,500 
6,490 
6,830 


1,266,000 
1,283,000 


3,090 
2,010 


2,610 
4,U0 


1,314,000 
1,416^000 


6.190 
6,560 


2,770 
2.180 


706.000 


6.250 
6,550 


2,330 
2,400 


Negtindo  Califoniieiim . . . . 

do 

do 

do 

do 

Riins  oopallixia 

dorrrrrr 

do 

do 

Rhoscopallina,  var.  lanoeo- 
lata. 

do 

Blins  Metopimn 

do 

do 

do 

do 


.do 

.do 

do 

.do 


8, 460  797, 000 


6,370 

'    8,170 

Box  Elder;  Soft  Maple 11.250 

do i  11.500 

do 


868.000 
1,120,000 
1,478.000 
1.266.000 


4.570 
4,520 
4,520 
4.710 


1,400 
2.210 
1,200 
1,5» 


do 

do 

Samac . 

do 

do 

do 

do 


9,940 
9,070 


014,000 
1.308,000 


5,880 
6^690 


do 


Coral  Somac;  Bamwood 

do 

do 

do 

do 


5,360 
6,810 


8.840 
9.940 


1,657.000  I. 
1.741,000  t. 


Robinla  paendacaoia Locust ;  Yellow  Locust 


do 
do 
do 
.do 
do 
.do 


do 
.do 
.do 
do 
do 
do 


19.620 
21.730 


3,861.000 
1.872,000 


6,980 
8.180 


19,900 
19.480 


2.486,000 
2.317, 000 


11.550 

11.940 

8.830 

10.040 


1,500 
1,500 


1,650 
1.460 


1,670 
1,820 


2.600 
3.3S0 


4,560 
4.230 


8.540 
8.610 
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wraiBKflBCnni. 

Son. 

1 

•3 

IX   TB««. 

autB. 

Town  ar  oonnty. 

1 

1 

CcmtnCaBU 

/«*«.. 

iuUHl'taUoani'liii 

Li^Hrieh 

G.12 

1 

U 

S.23 

" 

T* 

B.^Bi«*yn. 

4.U 

0 

IS 

id.*? 

4» 

U 

iie 

U 

M 

B.'« 

76 

T 

B^Dbiwie::::::::- 

iii 

« 

W 

Autlu 

S.3S 

0 

« 

ftW 

BO 

» 

a.'«B 
&I1 

U 
Tot» 

LM 

BlobnpUnd 

■s^ 

T»rtTlrgiBl» 

S.iT 

• 

H 

ButaKlUlloiuit'ni 

"t*^ 

iu.hU".:::;::": 

■cuj-:v-:::::: 

576      TESTS   OF   IBON   AND    STEE^L   AND    OTHER   MATERIALS. 
Tablk  4.— CONSOLIDATED  TABULATION  OF  RESULTS— Continned. 


^^ 

« 

1 

1 

Kim  OP  WOOD. 

TBAXBVKBME  TKSTft. 

1 

—  O 

• 

s 

^                    ^ 

J2 

• 

Pt 

B 

o 

tt 

1 

o    .              e  .* 

C  ^ 

s 

1 

Botanical.                                 Common. 

t 

11 

If 

If 

p. 

i 

a 

a 

1 

a- 

c 

M 

1248 
12486 
441e 

4410 
81Sa 
8156 
816e 
816« 
815 
1031a 
1031a 
650a 

6506 
660« 

6SO0 
S64a 

6646 
S64« 

564« 
83ia 
33ia 
38f 

83 
430 
820a 
032a 
206 
6i0a 
1241a 
1242a 
1243a 
53ia 
53fl6 
444a 
760a 
7606 
760« 
760e 
678a 
6786 
436a 

loeoa 
loeoa 

lOOIa 
927a 

927    ! 

680a 

6806 

6806 

680 

680 

658a 

6586 

697a 

500c 

500 

11120 

11120 

4F>a 

480a 

68a 

686 

334a 

435a 

2830 

2330 


Robinia  paendacacia I  Looast ;  Yellow  Looost I  15, 330 


do 
do 
do 
do 
do 
do 
do 
do 


1,872,000 
2. 24U  000 


Bobinia  Keo  Mexioana    .  I . . . 

do I 

Olneya  Teaota Ironwood 


do    t  20,050 

do  .  : 

do 

do I  14,040       1^510.000      

do I  12,200       1,730,000    

do i I 

do I '     7.360 

do I 11.110 

1,775,000  I     9,720 


X6#  ^  IJb%.^\ 
'  9Q.  tn.  M.ta.  , 
I     9,1H0  ,    3,850  I 

10,  520       3, 540 

,     0,090       3,820 

1    i4» 


do 

do 

do 

Piiioidia  Erythrioa 


do 
do 
do 


13,040 

is.' 400 

8,000 


do 
do 
do 


Cladrastis  tinotoria 

do 

do 

do 

do 

Sophora  afBnia 

do 

Gyninocladna  Canadensis. 

do 

do 

do 

do 

Gledltdohia  triacanthoa . . . 

do 

do.   

Oleditachia  monoaperroa . . 

.....  do 

....  do 

do 

ParVinaonia  Torreyana . . . 

do    

Cerois  Canadensia 

—  do 

do 

do    

Proaopiajaliflora,  Algaro- 
ba. 

do 

do 

....  do 

do 

do 

do 

Prosopis  pabeecens 


Jamaica  Dogwood 11, 890 


.do 
do 
do 


9,680 


Yellow  Wood 11,660 

do 

do 

do 14,180 

do i 

I  11,760 

11,440 

Kentucky  Coffee  Tree 

do    

....  do 

...    do 

do 

Honey  Locnat 

do 

do    

Water  Locust 

do 

do 

do 

Palo  Verde 

do 

Bed  Bad ;  Judas  Tree 

do 


do...        

Acacia  Greggii 

Lysiloma  latisiliqua 

do 

do 

do 

Chrysobalaiius  Icaco 

do 

Prunns  Americana 

do 

do 

Prnnus  angnstifolia 

Prunus  Pennsylranica 

do 


do 

do. 

Meskit; 


Honey  Locust 


do 
do 
do 
do 
do 
do 


TomiUa;  Screw  Bean;  Screw 
Pod;  Meskit. 

do 

Cat's-claw 

Wild  Tamarind 

do    

do 

do 

Cocoa  Plum 

do 

Wild  Plum ;  Canada  Plum.. 

do 

do 

Chickasaw  Plum 

Pigeon  Cherry 

do 


10.080 
11,670 

ii,o:io 

11.510 
13.880 
13,040 
12. 810 
15,400 
14,100 


7,320 
8,310 
14.410 
10.520 
9,300 
7,390 
5,920 


1.580,000 
1. 051,  000 


1,280,000 
1.333.000 


1,580,000 


1.544,000 


1.237, 
1,544, 


000 
000 


1.173. 
1.657, 
1,536. 
1.741, 
1,981, 
1,823. 
1.266, 
1,775, 
1.647, 


000 
000 
000 
000 
000 
000 
000 
000 
000 


6,720 
8,230 


12.960 

12,730 
11,360 


7,930 


13,800 


9,300 
10,080 
17.760 

6, 720 


731, 
914. 

1.446. 
902, 
846, 

1,153, 
723, 


000 
000 
000 
000 
000 
000 
000 


772. 
952, 


000 
000 


1.215,000 


1.199. 
1.618, 


000 
000 


620.000 


1.885.000 


1.035. 

I.IM. 

1.47H. 

616. 


000 
000 
800 
000 


2.71 

2.400 

3.770 


5,200 


7,101 
11, 


8.490 


8,830 

6,370 
6,875 
9.350 
R.190 
5,480 
5,220 
4.830 
4.750 
6,850 
7.220 
7,270 


4,700 
4,820 
2,170 
3.050 

■*i'6» 

4.830 

8.790 
7.820 
5.400 
6.470 
7,220 
7,440 
5.960 
6,090 


6,630 


8.830 
9,640 
8,920 

10,160 

11,560 

6,270 


7,410 


7,700 
7.820 
0.600 
6.7;f0 
5.810 
5,770 


3,140 

2.000 

2,050 

I.  MO 

2,140 

2.220 

2.840 

4.070 
3,700 
3,220 
3,210 
2.370 
2. 569 
2,»0 
2,500 
5,810 


4.380 
4,440 


4,660 
4.710 


1,990 


2,640 
2,70D 


3,150 
2,810 
2.760 
8,570 
1,900 
1,830 
1,000 
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WmBS  OBOWH. 

Sou. 

1 

b 
O 

1 

KUMBKB 
OF  UlfOB 
IHTBU. 

8Ut«. 

Town  or  oonnty. 

1 

1 

Remarks. 

liichiffan 

Dansrille 

Clav 

Incket. 

....do  ............. 

....  do  ............... 

....ao 

....  do  .•.•••«.....• 

....do 

....do 

do 

Hudson 

- _ - .do  ............. 

Lansinff  ............ 

Chfcv 

...  .do 

PansTiiie 

....ao  ............... 

Illinois 

Waukeffan 

do  ............... 

Second    growth 

Tir^nift 

WytheTille 

rapid. 

...  .do  ............. 

....do 

....do  ............. 

....do 

....  do  ............. 

...,do 

....do 

....do 

....do  ............. 

....do 

...  do 

.  ...do 

V^oimont. 

Charlotte 

Oravellv ........ 

....do 

....do 

....do 

a  . . .  do    ....•.•••.... 

....do 

....  do 

do  ........... -- 

....  do  •.•••. ......... 

..  do 

•  • • . do  •••••••••• •  •• 

....do 

SwamDT  ............ 

...  do  

....  do  ............... 

do    .....   ........ 

rTenneaaoo  ......... 

Nashville  

Limeiitone    ..... 

Al^bftDlft.  ...  r  -  - ... . 

Kemper's  Mill  

....do 

AUuTial 

10.55 

0 

79 

...  do 

....do 

...  do  

....do 

....  do  .............  • 

....  do 

....do 

....  do 

do 

. .  ..do 

....do 

Oooriria 

Bainbridge 

Kiver  bottom 

....do 

10.24 

95 

•    >    B    a    . 

..  ..do 

Beadine 

8.46 

Totsl  64 

....do  ............. 

Aarvw.iui^     ...••■..... 

.  ...do 

...  do  

....do 

do 

do 

* 

Texas. ..........r.. 

Dallas 

Dry,  calcareous 

...  .do  ............... 

15.12 

60 

. ...do 

....do 

do 

...do 

....do 

....  do  ............. 

.  ...do 

....do  ............... 

....  do 

....  do 

do 

....do  ............. 

....do  ............... 

...do 

. . .  do 

Austin 

"Rink    rAlftATAnna 

MichifTftn  .......... 

Lsmsine ............. 

Poor 

Vermont. 

Charlotte 

Clav 

....  do  ............. 

do 

....ao 

do 

....do  ............... 

....do 

....  do  ............. 

....do 

....do 

...  do  ...: 

....  do 

....  do 

|j|[fMMM0hQS6ttfl 

Topsfleld 

River,  bottom ....... 

Totai  50 

Missouri 

Allenton    .......... 

Rich.  wet...... . .... 

Texas 

Dallas 

...  .do 

20.16 

42 

45 

....  do  ............. 

...do 

....do  ............... 

.  ...do 

...do 

....do  ............... 

....do    

....do 

....do 

....  do  ............. 

Matagorda  Bay 

..  do    .          

....  do  ............... 

7.24 

84 

...  do ...   ..  . 

. . .  do 

do 

.  ...do 

...  do 

...do 

. .  do  ..    ....  ...... 

..  do 

....  do  ............. 

....do 

....do 

....do 

Yiotoria 

....do 

5.67         0 

81 

.  ...do 

....do 

....  do  ............... 

....do 

....do 

.... do  ............... 

...  .do 

...  do 

...do 

Tennessee. 

Nashville 

Rich  nnland .... 

Alabama 

Stockton 

Rich.aUuvial 

Rich  loam  

8.54 

0      27 

Hf  if'-hiiran 

Lansing 

-"* ■^f"»6"*»  ■ ......... 

....  do  ............ 

....do 

...do 

...do 

....do 

Missoari 

Allenton 

Dry  upland 

5.48 

Total  35 

. ...do  . . ......... .. 

....do 

•t  *•  !*•""»•  ......... 

....do  ............... 

do 

..  do 

Sandy  loam ......... 

Tennessee 

NashvlUe 

Rich  limestone 

•  •  •             •  1  •  •  • 

1.... 

•    •  •  •  • 

• 
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8 

a 


M8a 

9686 
968 
15a 
15a 
156 
156 
1053a 
10586 
1053« 
10530 
1053 
1053 
868a 
406a 

115a 

115t 

115 

817a 

3176 

127a 

1276 

127« 

127e 

127 

127 

148 

7e3a 

7636 

763« 

763« 

763 

763 

418« 

418« 

637a 

10320 

1032 

1062a 

10626 

10620 

10620 

1158a 

11586 

11580 

11580 

8830 

8830 

8080 

8080 

808 

1087a 

1087a 

10876 

10876 

1088a 

10886 

2140 

3140 

866 

410a 

363*0 

607a 

6076 

S28a 


XAMI  OF  WOOD. 


BoUoieaL 


Pmnns  nmbellAta 

, do 

Pnmas   emarginata.  Tar. 
molUa. 

do 

do 

PmDQS  aerottna 

do 


do 
do 
do 
do 
do 
do 
do 
do 
.do 
.do 


COIIUDOIL 


Hof  Plnm  ... 

do 

Wild  Cherry, 


do 
do 


Wild  Cherry ;  Rnm  Cherry 
do 


do 

do 

do 

do 

do 

do 

do 

.do 

.do 

.do 


do 

do 

do 

do 

do 

do 

do 

, do 

do 

, do 

do 

do 

do 

do 

do 

do 

do 

...... do 

Pmnaa  Capali. 


do 

Pmnns  demissa 

Pranna  Caroliniaiia. 


do 

do 

do 

do 

do 

Pnmns  ilioifolia 

do 

do 

do 

Cercocarpns  ledifolioa . 

......  do 

Prins  coronaria , 

do 

do 

do 

do 

do , 

do 

do : 

......do  ................ 

Pirns  Americana 

do 

......do  ................ 

Pirns  sambncifolia 

Ciatjegns  arboresoens . 

do 

do 

Crauegns  cms-galli.... 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Ceresa  Mexican. 


■c; — 
o  . 

dg 


9,830 
9,610 


16,800 


15,710 
11,770 
11,770 


11,010 
9,220 

8.310 
10,370 


II 


0 

o 

§ 

a 


IM.p«rLb$.^ 


1,388.000 
1.478,000 


1,338,000 


1,120,000 
1,139,000 
1,242,000 


1,388.000 
1,186.000 

990,000 
1,260.000 


.do 


Mock  Orange;  Wild  Olive; 

Wild  Peach. 
, do 


do 
do 
do 
do 


IsUy 


do 
do 
do 


Mountain  Mahogany  . 

do 

American  Crab  Apple 
.....  do 


do 
.do 
.do 
.do 
.do 
do 
do 


American  Mountain  Ash. 

do 

do 

Mountain  Ash 

Thorn 

do 

do 

Cookspnr  Thorn 


9.880 

9,010 

12,960 

14,300 


13,450 
11,440 
11.860 


1,178,000 
1, 153, 000 
1,388.000 
1,260,000 


9,910 


8,400 
18.150 
18,340 


10,675 
11,770 


6,830 


6,070 


6.480 
8,920 


6,400 


11,440 
6.370 
8,870 


1,265.000 
1.838,000 
1,544,000 


1,035,000 


1.055,000 
1,446.000 
1,446,000 


1,039.000 
1,007,000 


1,068,000 
'i,'036*00o' 


723,000 
868,000 


816,000 


1,116,000 

1,120,000 

868.000 


r.oeo 


5,920 
7,160 


9,010 
9,120 


7,140 
7,660 
8.080 
5,830 

6,430 


7,760 
6.940 
7.400 


8,870 
7.900 
8,180 


7.80O 
8.610 
7,650 


7,260 
6,970 


8,560 


8,450 


7,740 
'9*3i0 


6,900 
6.650 


6.170 
5.200 
5,625 
5,220 


5,600 
5.200 
5.440 
5,980 
7,420 
7.900 


4,21« 
1,1M 


6,120 
5,540 


2,640 

3.  MO 


1,850 
1,446 

2.400 


1,630 


2,850 
2,370 


2,135 
2.290 


3.770 

3.950 
3,490 
4,830 


4,940 
3,730 


5^220 
3,470 
6.550 
7,100 
2.  ON 


3.110 
4,460 


4.010 

3,370 
1,600 


i.a 

8,400 
3,010 
2,410 


h.^ 
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WHKU 

OBOWH. 

SoU. 

1 
1 

NUMBSB 
OF  RINGS 
»  TBKK. 

SUte. 

Town  or  ooonty. 

1 

24 

• 

Of 

i 

21 

Bemarks. 

Oeorffi* 

. ...do  ............. 

Altaroaha  Birer 

.  ...do 

Clay 

Inches. 
&50 

....do 

WMhington    Ter- 
ritory. 

Wilkinsons 

Low,  rich........... 

....do 

....do 

. ...do  ............. 

....  do 

....  do  ............... 

MMsachoMtts 

Rozbnry 

ao7 

31 

9 

•  • • •  do  . ............ 

• . . •  do  . .............. 

....do 

....do 

....do  ............. 

....  do 

....do 

Topsfleld 

Gravelly 

12.00 

33 

11 

....do 

....  do  ............... 

....do 

....do 

..  .do 

....do 

....  do  ............. 

...  do 

...do 

....do 

....do  ............... 

...do 

..  ..do 

. do 

....  do  .  .....•..•..•.. 

Vermont 

Charlotte 

(Charlestown  navy- 

Dans'viiie 

....do  ............... 

Virginia  and  Mid- 
dle States. 
Michiican 

Gravelly 

....do  ...... ....... 

....do  ............... 

....do 

...  qo  ...••.......• 

..  do 

....  do  .•.■..••..••... 

....do 

Hersev 

....do  

...  ST^. 

Mittfionri ...  T ....  ^  T  - 

Allen  ton 

Rich 

....  do  . ............ 

....do 

....do 

..  ..do --. 

....  do  ............... 

....do 

do 

....do 

...  do 

....  do  ............. 

....do  ............... 

....do 

do 

do 

....  do  ............... 

niinoia 

Wankegan 

Gravelly 

Florida 

Chattahoochee 

....do  ....• 

Chfcy 

....  do  ............. 

....Ao 

.... do  . ............ 

....do 

...  do 

. ...do  ............. 

....do..........  .... 

....  do  ............... 

....do 

. . ..do  ............... 

....  do 

. ...do  ............. 

do 

do    

"New  Mexico 

Pinos  Altos  Mount- 
ains. 
. . .  do 

AUnvial 

. ...do 

....  do 

1 
1 

Cklifomia 

Strawberry  Valley.. 
Jacksonville 

....  do  .«........■•■.. 

Low,  rich 

' 

Florida 

Sandy  

t 

. ...do 

...  do 

1 

Texa«  . 

Victoria 

Bich,  moist 

...  do  . .••.••........ 

7.09 

34 

26 

....do 

....  do  ............... 

....  do  .  ............ 

....do  ............... 

....do 

-  ...do 

....  do  ............... 

....  do  ............... 

Calf^omla 

Santa  Cmz    

an 

0 

80 

do 

...  do 

...  do 

....do  ............... 

...  do  ............. 

. . .  do 

Utah 

City  Creek  Cafion. . . 

Bocky 

do 

. . .  do 

Delaware .......... 

Kiamensi  ..rx rr-- 

Clay 

do ...... 

do ............ 

.... ao    .............. 

....  do  .  ........... 

....  do  . .............. 

...do 

Pennsylvania 

.... do  ............. 

ITsKan^trh 

Moist 

...  do 

....do 

. -  do    ............ 

. . . .do  ............... 

...do  ........ ....... 

An     ...  ...... 

....  do    .............. 

....do  .*.•.••........ 

do .......... 

....  do  ............... 

....do 

do    

....  do  ............... 

....do 

Chariotte 

Gravelly 

" 

do      

...  do  

....do 

...... 

do     

Suntinflrdon  ........ 

...do 

do    

Monnt  Mansfield  . . . 
Aiken       

....  do  ••....■ ........ 

4.17 

0 

17 

Booth  Carolina  — 
C^AOTflria ..... 

Rich 

Off  eechee ..- 

Low 

6.81 

0 

46 

. . .  do    .............. 

do 

Kassaohnsetta 

Brookline 

Loam 

Cultivated. 
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I 


g 


I 


328« 
838/ 
lOQSa 
10936 
949a 
949a 
949 
10816 
42«a 
i26a 
4Mb 
4286 
028a 
289a 
7«7a 

158 

Sila 
849a 
8496 
8490 
849e 
648a 

6486 

648« 

646« 

648/ 

648/ 

1095a 

10956 

10950 

10950 

1178a 

11736 

11730 

11730 

1181a 

11816 

11810 

11810 

un 

1182a 
11826 
1182 
1182 
1183a 
11836 
11880 
1188/ 
485a 
4856 
485 
489a 
4806 
4896 
489 
607a 

507a 
6076 
1118a 
1118a 
11360 
11350 
1135 
1127a 
11276 
U27 


HAMS  OF  WOOD. 


Botanical. 


Cntegiis  enu-galli . . 

do 

do 

do 

do 

d? 

do 

do 

CraUegiu  tomentoa . . 

do 

do 

do 

Cratogas  ipathalAto 
Crategn*  SMtlTalis . . 
CrataBgns  flara,  Tar. 

beacons. 
Amolaaohier  Canadensis 


pn- 


.do 
do 
do 
.do 
.do 


Conmon. 


Cookspnr  Thorn 

do 

do 

do 

do 

Sweet  Haw 

do 

do 

do 

Black  Thon:  BearThoin. 

do 

do 

do 

Hog*sHaw 

May  Haw ;  Apple  Haw 

Haw 


Llqnidambar  styraoiflna . . 


do 

do 

, do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rhixophora  Mangle  .... 

Conocarpns  erecta 

do 

do 

......  do 

Lagnncolaria  racemosa 


do 

do 

Eagenia  buzifoUa  . 

...r.do 

Eneenia  monticola. 

...T.do 

do 

Eugenia  procera . . . 

do 

do 


Jane  Berry ;   Shad   Bnsh; 

Service  Berry. 
do 


.do 
.do 
.do 
.do 


Liquid  Amber;  Sweet  Oum ; 
BUsted. 

do 

do 

do 

do 

do , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do , 

do 

do 

do 

do 

do 

do 

do , 

do 

do 

do 

igroTe 

Button  Tree;  Bnttonwood. 

do 

do 

do 

Black  Buttonwood;  White 
Mangrove. 

do 

do 

Stopper ;  Gnrgeon  Stopper  . 

do 

Wlflte  Stopper 

do 

do 

Red  Stopper 

do 

, do 


Mani 


TRAHSYSm  TB8TB. 


8.400 


10,080 
10.140 
12.850 


8.840 
10.000 


10.298 


7,280 
10.220 
10.880 


18,020 
15.580 
15.180 


7.470 
9,580 


11.180 
10,000 


2^ 


789.000 


IA>§.p€r 
'  ag.Mt. 


S 

I 

,9 


1.139,000 
1.199.000 
1.280.000 


1,838.000 
1,051,000 


1,153.000 


002,000 
838.000 
908,000 


1,778.000 
1,730.000 
1,823,000 


879,000 
952,000 


1,896,000 
1,448,000 


10,750 
10.800 


7.980 
7,810 


9.810 
8.810 


9,480 
8.840 


19.090 
15.860 


11,910 
15,180 


8.920 


10,950 
16,180 


16,800 
16.900 
16.800 


1, 120. 000 
1,895,000 


1,158,000 
1,808,000 


1, 510, 000 
1,888,000 


1,388,000 
1,388,000 


2, 817, 000 
2,485,000 


1,424,000 
1.730,000 


990.000 


1,220,000 
2.170,000 


1, 667, 000 
1, 730, 000 
1.688, 080 


MOO 
6,800 
6.530 
7,490 


7.650 
7.080 
0.610 
0.040 


0.470 
0.880 
7.500 

0,010 

10,040 


9,250 
0.870 


Jjbi.p€r 
fq.tn. 


0.040 
6,770 


0.960 
7,020 
6,030 


6,090 


7,000 
0,170 


7,020 
7.800 


7,840 
7.000 


12.020 
12,400 


8,640 
8.*5i6 


0.410 
0»370 


12,020 
7,780 
7,940 


9.720 


2;  480 
2,480 

a»2ie 

8,780 
3^871 
8.619 


4^110 


3.100 
8,8W 
8.100 
8.180 
4,530 


8.  no 


8,900 
4,080 


2.000 

2,060 


2,020 
1,400 


2.940 
1,940 


1,520 
1.660 


1,M0 
1.700 


1,810 
1,600 
6.410 
6^730 


5.110 
5^420 


1,000 
2.850 


5,200 
6.090 
5.800 
5,240 


6.190 
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WBSn  SKOWK. 

Sofl. 

1 

OF  UHOB 

su,. 

Townorconnty. 

1 

1 

no 

Ab 

BatlDtJobn'iBlTa.. 

Sudyloun... 

7.  to 

15 

W 

D>Dp,w>d; 

11 M 

110 

sj 

•tTirglui* 

•.IS 

as 

IJ 

On 

ri. 

K« 

vi 

Ml 
Mb 

tf.|.t^™i»x;i-. 

ii-M. 

a 

...do  

iiiM 

■■» 

"is' 

lK;.v.;:;;: 

NMhvlUe 

Sloe 

18 

i» 

a.M 

17 

» 

...  do 

:::S :;::::::::;;:;: 
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1127 

Via 

076 

1077a 

10776 

1002a 

761a 

812a 

812a 

8126 

000a 

3006 

605a 

6056 

813a 

8136 
B\Ze 
9lZe 
750a 
7506 
750e 
7500 
750 
750 
833a 
8336 
833« 
883« 
833/ 
83V 
8340 
834« 
834 
834 
8350 
8350 
835 
835 
617a 
235a 
2356 
12Sa 
1286 
1280 
1280 
650a 
6506 
5500 
6500 
550 
650 
604a 
6046 
604 
604 
681a 
870 
llOia 
1104a 
739a 
466a 
4666 
4660 
4660 
381a 
3430 
343 
1033a 
6i3a 


HAMS  OP  WOOD. 


BotaaioaL 


EngenU  prooen. 
ComoB  floridA  . . . 
do 


do 

do 

do 

do 

do 

do 

do 

Cornns  Kntt«lUi 

do 

KysM  oapitaU  . 

do 

KysM  sylTatic* 


, do 

do 

, do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

yyssa  nniflora 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Sambncns  glauca 

YibarDum  Lentaffo 

Tibamnm  pmnifoliam 

do 

do 

Exo«temma  oaribronm  . 

do 

do 

do 

Pinckneya  pabens 

VaociDiam  arborenm  . . 
do 


ADdromeda  fermfrinoa 
Arbutus  Menxii 


mgiiM 
esfi... 


Cmnnum. 


Bed  Stopper. 
Dogwooa  — 
do 


do 
.do 
.do 
.do 
.do 
do 
.do 


Ogeechee  Lime ;  Sour  Tapelo 

do 

Tupelo ;  Sour  Gum ;  Pepper- 


iage; 
....do 
...do 
...do 
...do 
...do 
....do 
...do 
...do 
....do 
....do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 


Pear  Oak. 


Larj^e  Tiii>elo;  Cotton  Qam 
do , 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Elder 

Sheep  Berry 
Black  Haw  . 

, do 

do 


GeorsiaBark.... 
Farkleborry  Haw 
do 


TEAiravBm  Tisn. 


"Si 


12,620 
14.530 
14.660 
13.860 
10.190 
11,770 
13,650 


12,780 
18.360 
15,100 
9.940 
9.580 
11,210 

13.040 


14.800 
18,660 


13,080 
12,690 


11.890 
13,250 


10.290 


9.830 
11.220 
10,675 
10,060 
10, 400 


8,090 
9,830 


9,120 
7,930 


5,340 


10.440 
17, 610 
12.900 
18,7^ 
15, 130 


5,820 


Madrona. 


9,760 
12,810 


It 

^ 


1,109.000 
1,308,000 
1,237,000 
1,478,000 
966,000 
1,139,000 
1,308^000 


X*6«.|»ar 
mj.  tn. 
9,400 
8,250 
8,610 
8,000 
7,980 
7.800 
S.2S0 
7,7«» 


1.243,000 
1, 730. 000 
1, 741. 000 
962,000 
1,068.000 
1, 199, 000 

1,787,000 


1,283,000 
1,139,000 


1,139,000 
1,544,000 


1,102.000 
1,333,000 


936,000 


1. 158, 000 

1, 314. 000 

1,158,000 

923.000 

800.000 


763.000 
816.000 


614^000 
579,000 


496,000 


1,333,000 
1,698,000 
1,085,000 
1,478,000 
1,981,000 


939,000 


1, 158, 000 
1«  220, 000 


it 

Pi 


6,770 
9.230 
9,620 
6.180 


I 

s 


7.480 
7,300 


7,020 
7,220 


7,800 
6,830 


5,850 
6,570 


6,240 
6,380 
0.630 


6,600 
5,625 


4.480 
6.080 


6,440 
4,880 
3,910 
7.900 
9,030 
9.180 
7.060 
11,890 
9,480 


8,870 
5,220 
6,130 
6.940 


•7.  xn. 
6,430 
4,600 
6,680 
4,460 
4,600 
4,560 
3,590 
3,540 
3,620 


3,400 
3,510 
2,410 
2;  000 


2,880 
2,080 


3,150 
3,370 


2,880 
2,800 
2.690 
2,000 


3,121 
3,140 


1,910 


2,800 
2,980 


2,600 


2.680 
1,710 
1,070 


4,670 
4.900 
3,790 


7,060 
6,650 
1,490 
3,940 
4,020 
3,210 
2,710 
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WHXRB  OSOWV. 

Sou. 

1 

irUMBKB 

OF  Biiiaa 

DTTUEB. 

SUte. 

Town  or  coonty. 

1J 
t 

n 

1 

KlorMiir    -T--T,,.T- 

MiAini 

Coral 

Inehet. 

MiBsoiiTi 

AUonton 

Upland 

5.68 

Toti 

47 

....do 

....do 

.  ...do 

•  . •  .QO  ............. 

....do 

Gravelly 

4.80 

7 

44 

do 

...do 

....do... .:.::.: 

....do 

....do 

Flinty 

Florida 

Chattahoochee 

Grafton ............. 

Caloareoofl.. 

5.04 

0 

72 

WeAtViisinia*.... 
...  .do  - ............ 

Drv 

....  do  .......... ..... 

< "" 

....  do  ..•■.••.■•..... 

...  .do 

...  ,do 

. . . .do  ............... 

Oregon 

Portland 

do 

•  •  •  •  0.0  •  •■«■•«•«•••••• 

GeorEi* 

Ogeeohee  Rirer 

....  do 

SwaaiDT 

&08 

0 

27 

^*  w~-.  ^.^  ............ 

....do  ............. 

... .do  ............... 

W«t  Virginia 

....do 

Grafton 

....do 

....  do  ............. 

....do  ............... 

do 

....do 

Florida 

Chattahoochee 

...do 

Clay 

&42 

0 

49 

....do 

....do 

....do  

....do 

do 

....do 

....do 

....  do 

....  do 

...  do 

. . .  do 

...do  

....do 

do 

Masfiaohnsetts 

West  Kewbury 

....  do  ............... 

Rich 

10.08 

32 

66 

....do  ............. 

...do 

....  do  . ............ 

....do  ............... 

....do 

....do 

..  do 

....  do  ....... ........ 

....do    .....a....... 

....  do  ............... 

...do 

do 

....do 

....do 

... .do  

....do 

....  do 

...  .do 

do 

....do 

• • . .do  .......•••... 

....do 

...do 

do 

....do 

.  ...do 

....do  

Chebacco  Pond 

..... 

....do 

....  do  ............... 

do 

...do 

...  .do 

....  do  ............... 

Tonnesseo 

Cumberland  River.. 

Soath  Carolina 

Bonneaa*8  Depot 

....do 

Mack 

....do 

...do 

....  do  ............. 

. ...do 

Swampy 

....do  . ............ 

...do 

....do  ............... 

....do 

....do  ............... 

....do  ............... 

..... 

...  do 

....do  ............... 

....do 

..... 

AlftltAfnA 

Stockton 

Allavial 

12.60 

19 

67 

....  do  ............. 

....do  ............... 

....do  ............... 

....  do 

..  do 

....do 

do 

...do 

...  do 

....do  ............. 

do 

....do 

...do 

. -  do    .............. 

do 

Geonria 

Ogeechee  Rirer 

....  do  ............... 

Swampy 

....do  ............. 

...do 

....  do  ............. 

...  do 

....do  ............... 

do 

....do 

...  do 

California 

Contra  Costa 

HineaburfT .......... 

Gravelly 

12.60 

28 

6 

S  wamov ............ 

Kontnckv 

M*^rcftr  ,..T....-.Ti^- 

Trenton  limestone. . 

....do  ............. 

do 

...  do 

Georfria 

Bainbridire 

Clay 

2.00 
3.11 

25 

86 
28 

Florida 

U.  Metacombe  Key  . 

Coral 

do    ............ 

...do 

do    

.  .  do 

....do 

do  ......... . 

....do  ............... 

....do 

•  ••■«•  1 

8onth  O^ToMn^ 

BlaflFton 

Sandy  swamp 

Sandy  

4.25 
5.00 

34 
0 

5 
65 

Alabama  .......... 

Citronelle 

. do  ............. 

....do 

....do 

Florida        ........ 

Jacksonville  

Contra  Coeta 

Hummock 

California 

Gravelly  

Remarks. 
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TABULATW^r  OF 


1 


or 


4» 


4* 

4a 


U, 


■51 


|5 


s 
e 


« 


a  mi 


1, 


l,i9i;M# 


5LV 


C7» 


1, 


iir>     .... 

ta  latii; 

4<*        . 


tmttt 


4C1< 

4«8c 

4«» 


5M6 


74te 


*» 

<i»    

^ 

4«..- &3M 

BIf  LaoRl a^l** 

-  4* d»--.  f.OCO 

CkryMfscjIiom^liriforar  SMtia  W««4 I2»57t 

*>      «to 11,*1« 

StV^^roxyfam  — atick«d<«      Xastic I3;.tt» 

drtm. 

*> 4* li.71« 

<fe d* 

6o 4* 

DipitftlM  MtkxMia. B<< Stopygr; CiiMwh Bwitif  1£. !»      2L17t,M0 

«te do 1C»0      1,W1.M« 

do do    14,4(9       1,<«7,M0 

do • do _..  

'aBmeli*t«Mx'I''ir.'II-'.*.    BUek  H«ir. *.*'.'"'"'"*! 'I*       ILMO   "X 

BaoM-itt  faaraipDOM GnoelMtic  Tivc;    PricUj  !    4,730 

t      A*h.  I 

do I do a,im  I     n5i.ooe 


C4S» 
CCM 


IS*! 


31 1» 


7.aa»    i» 


CMi      >.( 


1,9R.CM 
1,M4.0M 
1,9«1,M« 


7, 74# 


3,64 
!.» 

4.» 


1.791 

a7» 

11, 17* 
^7» 


5.» 

4,  no 

4,W 


6.4M 

6ciao 


2.571 


3,810 

ioio 


1124a 


45» 
456 

(Ha 
616 

ei« 

1084a 
10846 

iiezc 

llfl2« 

1102 
425a 
811  a 
811a 
8116 
811 
347« 

847« 
847 
738a 
7386 
800a 
0006 
000 
88i 

9930 

130a 
1306 
114a 


do do 

do * do 

do ; do 

Bomelia  lycJoidoo. t  Iron  vood ;  Sovthcm  Back- . 

I     tiiora.                                  I 
do j do ' 

BomoUm  eaneato i  Downward  Phmb I 

Miviuoiw  Sieberi ;  Kaoeberry t  13.060 

do do •  12,500 

do i do I 

DkwpTTM  Tirijiiiiaiia Peninunon i  10,290 

A> do I  11,740 

do I do 

do do I  13.300 


C60.000 


do 
do 


do 

do 

do 

do 

do 

do 

do 

Symplocos  tinctoria. 


do 

do 

Haleafa  diptera 

do 

Fraxinns  pUtocUefolia. 

do..:. 

......do 

Fnudnns  Amerioana . . . 

do 

do 

do 

do 


do 
do 

.do 
do 
.do 
do 
do 
do 
do 


12,070 


Horse  Sugar;  Sweet  Leaf; 
Oamwood. 

do 

do 

Snow  Drop  Tree 

do 


White  Aah 
.....  do.... 

do.... 

do.... 

.....  do.... 


12.120 
18,500 
12.820 


1,510.000 
1.446.000 


1,102.000 
1,068,000 


'  "i"8» 

"2.«« 

4,4«0 

l,t« 

3. 144 

•csa, 

6C790  1 

4,179 

i 

5^810 

7,920 

i» 

5.160 

j 

6.&0 

iw 

1,260,000  I 
1, 102. 000  j 


12.090 


902,000 

1,835.000 

902,000 


7,020 
7,380 
7,140 
7,480 

7,020 


867,000 


8.870 

12,030 

11,020 

9,640 

8.310 


902,000 

1,005,000 

1,051,000 

816.000 

890,000 


8,060 
6,570 


7.020 
5,460 


13,240 


13,950 

13,650 

8,400 


1.035,000 


1, 981, 000 

1,873,000 

739,000 


5.770 
6,570 


5,790 
6.220 


6.690 
8.190 
7.740 


4,17» 

4,87S 
&.C3B 


4.W 


2,»4 
2.«» 
3,370 


t250 

2.4» 
2,00 
1.430 
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Table  4.— CONSOLroATFD  TABULATION  OF  RESULTS— Continued. 


WHXU  OROWH. 

Soil. 

1 
1 

9 

1 

NUMBIR 
OP  RDTOB 
IN  TREK. 

State. 

Town  or  county. 

n 

1 

Bemarks. 

California 

Contra  Costa 

do 

Gravelly 

Inches. 

....do 

....do 

....  do ............. 

Marin 

do 

...,do  

....do    ............ 

....  do  ............... 

...do  

..  do 

....do 

(Saw-miU) 

Santa  Bita  Moont'ins 
. ..  .do 

.... do  

...  do  

. . .  do 

Alabama 

....do 

Cottage  Hill 

....do 

Light,  rich 

....do 

5.12 

0 

28 

TeDDMwee 

Nashville 

Sandy  rock 

. • • .  do    ...a......... 

...  do 

....do 

Tirginfa 

Fancy  Gan  

T>fimp 

3.23 

0 

74 

«  ■  *  .  do    ......a....   .. 

....  do      .    

....do 

....do 

•  .«.do  ••.•••..• 

...  .do  ............... 

...  .do 

_  .  _  .  flO .  ^        _        

do 

Florida 

Bay  Biscayne 

...  do    ..... 

Coral 

4.13 

0 

18 

....  do  .  ........... 

do 

...» do    ..a.......... 

n.  Metacombe  Key. 
....  do  ............... 

,...do 

10.47 

40 

20 

•  • •  .  do  ...a.  ...... .. 

do 

....do 

....  do ........ 

...do 

....do 

...  do 

...do 

do 

BaT  Biflcavne   

....do 

e.80 

14 

36 

....do  ............. 

do 

do 

do 

Umbrella  Key 

....do 

5.91 

75 

7 

....  do  ............. 

do 

do 

do 

...  do 

Georgia 

BainbridffA 

Low 

5.04 

0 

20 

MiMonri 

Allenton 

Limestone 

Texas 

Anstin    .... 

do 

0.33 

0 

65 

....do  ............. 

...  do 

do 

....do  ............. 

.... uO  ......  ........ 

....do 

....do 

....do 

...  do 

Tenneaaee 

Nashville 

Alluvial 

....do 

...  do 

....do   .............. 

Tlorida 

Long  Key 

Coral 

...  .do  ............. 

U.  Metacombe  Key 

....  do  .........•••... 

....  do ............... 

6.89 

36 

12 

....do 

...  do 

....do 

....do 

. . .  do  ............... 

6.69 
6.22 

86 
ToU 

12 
1,66 

Ifiaaonri 

Allenton 

Bich  upland 

....do 

....do 

...  do    .............. 

...do  

....do  ............... 

....  do  ............... 

....do  .•••......... 

...  do 

....do  ............... 

•  • .  .do  .*•...•..■... 

....do 

....do 

....do 

....do 

Bich 

Wood  with  black 

...do 

...  do 

....  do ............... 

streaks. 
Do. 

...  do  ...•..•....•. 

....do 

....  do 

Do. 

Tenneasee 

Nashville 

Bich  loam 

Female. 

Weat  Virginia 

....do  ............. 

Grafton  

...  .do -. 

....do  ............. 

.... do  ............... 

....  do  ............. 

. . .  do  ...  ........... 

Alabama 

Cottage  Hill 

do    .  

Sandy 

6.27 

0 

28 

....do 

....  do 

do 

do . ... 

...  do 

Geonria 

Bainbridire 

Low 

....  do  ............. 

. . .  do  ............... 

....do  ............... 

Arisona  ........... 

Santa  Rita  Monnt'ns 
...  do 

....do  ...«.•*....••.. 

....  do   ........a.... 

....do 

....do  ............. 

...  do 

...  do 

Hisaonri 

Allenton 

Alluvial 

....  do  ............. 

....do 

Ronth  Carolina 

Bonnean's Depot ... 
...  do  ............... 

Wet 

do  ............. 

....do 

Michigan 

Dansville 

Clay 

«•••••• 

•  «  •  •  ■ 

•  •  •  • 
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U4« 
liib 

ll4b 

114f« 

114«a 

114ta 

144 

212a 

2126 

S12« 

212« 

267i 

2Q7t 

267t 

227a 

227ia 

227i 

227t 

227a0 

227s« 

431a 

661a 

6616 

651« 

6610 

651 

747a 

7476 

1045a 

10456 

1045 

1045 
8Ma 

8646 
864« 
864« 
364 
864 
937a 
139 
229i 
229i 
229ie 
229i0 
229s 
1059a 
67a 
808a 
8086 
808« 
30^ 
957a 
9576 
9576 
957 
957 
948a 
9486 
9486 
948 
438a 
636a 
125a 
1256 
1256 
66a 
666 
291a 
618a 


XAMB  OF  WOOD. 


BotanieaL 


Fimxiniis  Amerioaiia. 
do 


do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 


Fraxinus  Amerioanft,  rr. 

Tex  ens  is. 
do 


.do 

do 

.do 

do 

.do 


Frudnns  pnbosoena 
do... 


do 

do 

do 

do 

......do 

FraxiDus  riridlB 
do 


do 

do 

do 

do 

do 

do...  

do 

do 

do 

do 

do 

do 

......do  .................. 

Fraxlnns  platv oarpa 

Fraxinas  qoaonuignlata. 
, do 


.do 
.do 
.do 
.do 
.do 


CommoiL 


WUteAah 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do  .... 

do.... 

do  .... 

do  .... 

do.... 

do.... 

do.... 

Blue  Ash  .. 


do  .. 

do... 

do... 

do... 

do... 

do... 

Red  Ash; 
do... 


Bastard  Ash 


do.... 

do.... 

do  .... 

do.... 

do.... 

Oreen  Ash. 

do.... 

do.... 

do  .... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

Water  Ash 
Blue  Ash .. 

do.... 

, do.... 

do.... 

do.... 

do.... 

, do.... 


8.870 


14,990 
18,960 
10,640 


12.260 
18,020 


11,770 


11,660 
12,850 


15,170 


18,880 
11,580 
10,940 


5.960 

0,040 

14, 610 

15,800 


16,000 
16,270 


8,770 
15,400 
11.190 
14,912 


8, 360 
11,600 

7,810 
11,770 


18,450 
16.900 


12,570 


13,570 
14,150 


18,800 
7.700 
0.730 
9,070 


13.650 
13.620 
10,620 
10,490 


II 


939,000 


1,823,000 
1,961,000 
1,38S,000 


1.741,000 
1,544,000 


1,610,000 


1.544.000 
1.478,000 


1, 961, 000 


1.775,000 
1, 741, 000 
1,200,000 


939,000 

826.000 

1. 647. 000 

1. 647, 000 


1,888,000 
1,571,000 


1,024,009 
1,873,000 
1,001,000 
1,888,000 


554.000 

816,000 

868,000 

1,395,000 


1,120.000 
2, 170, 000 


1.085,000 


1.158.000 
1, 510, 000 


1, 741, 000 

731,000 

1,065.000 

1,068,000 


1,065,000 

1,333.000 

1,068,000 

990,000 


X6«. 


perLbt 


6,200 
4.960 
8.470 
8,830 
5.120 
6.330 


7,100 
6.900 
6,790 


6,790 


6,470 


6,650 
6.580 
7,420 


6.610 


5,990 
4.500 
4.520 


7,900 
7.720 


8,390 
7,020 
6,470 


7,380 


7,170 
4,010 
5,770 


6.530 
5,180 


7.020 
6.810 


8.670 
7.200 
7,660 
8,570 
5,625 


7.780 
8.2T0 
6,090 
7,660 


8 

a 


3,1« 
2,09 


2,M« 
Xt» 
2;7« 


3.UQ 


XM 
3.330 
2.2W 


1,800 
1,770 


2,875 
1,970 


3,060 
3,700 


2.390 
3.380 


2.800 


2,910 
2,900 


3,059 
3.190 


2.aio 

1.989 


3,310 
3.570 


8,7» 
3,900 


3,000 


1.530 
1.490 
4,060 
4.340 
2.730 
8.890 
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Table  4.— CONSOLIDATED  TABULATION  OF  RESULTS— Continued. 


WHSSK 

OSOWM. 

SoiL 

• 

1 
1 

KUMBSB 
OFBIHOS 
IN   THRS. 

. 

SUte. 

Town  or  oonnty. 

1 

n 

1 

Remarks. 

Mississippi 

Texss  

GreenTille .... ...... 

Alluvial 

Indi§». 

Dallas ^.. 

....do 

10.71 

84 

24 

- • -  do  ............. 

do 

....do .'. 

flA      ........  .... 

....  do  ............... 

...  do 

...  do 

. . . . do    .............. 

....do -. 

.do  ...I......... 

....do    .............. 

. ...do 

do 

. . . . do 

...  do 

10.71 
12.00 

84 
27 

24 
3S 

'M'AMUir.hniiAtfcA 

Brooklino 

Drift •. 

do 

....  do  ............... 

....do 

. .do 

..  do 

....do 

do 

....  do  ............... 

....do 

. do  -  ......«•.•>• 

..  do    

....do  ............... 

....do 

....do 

....do 

do 

ToDsfield 

Rich  loam 

0.84 

ToU 

la 

. .  do  ............. 

....do ••••••••• 

....  do  ............. .. 

*  do    ............ 

. .no  -        .- ..... 

. . .  do  ............... 

.   do 

....do  ............... 

....do 

do       

...  do  .  ............. 

....  do  ............... 

. .  .do 

....do  ............... 

....  do  ............... 

Kentucky 

... .do  ............. 

Danville 

Shale 

....do 

....do 

....  do  ............. 

.    do 

....do 

Ifissonri 

Allenton ............ 

Rich  nnland 

...  .do  ............. 

....  do  ............ ... 

Alluvial 

do 

do 

....do 

If  ichi^an 

Hndson ......... 

Clav 

_ - - .no  .......  ...••• 

. . ..do 

....  do  ............... 

•  • • •  do  -  ••••••  .*•••• 

....do 

....do 

do 

Lansing 

....do 

Tirffinia  

Wytbevillo 

....do  ............... 

...  .do  .........••■• 

....do 

....do 

do 

...  do 

....do  ............... 

West  Virginia 

....do 

Qrafton 

Alluvial 

....do 

....do 

- -. . .do  ..........  -.-- 

....do  .........ft..... 

. . .  do  ............... 

....do 

....do  ............... 

....do 

Mississippi 

« ..  .do 

Kemner's  Mill 

....do 

11.  S4 

81 

28 

....do  ............... 

....do    

-•••do  .•••••••••••• 

....  do  ............... 

....do 

^ _ . no  -* .......... 

....  do  -••••.....•...• 

....  do  ............... 

do 

. . .  do 

....  do 

_ - « - do  ............. 

...  .do  ............. .. 

....do 

14.41 

102 

31 

.   _  do .   ....... 

do 

....  do  ............... 

do 

....  do  ............... 

....  do  ............... 

•  •  •  • 

do    .   . 

....  do  ............... 

....  do  ............... 

....do  ............... 

....  do  ............... 

do    

do 

....  do  ............... 

Kentackv 

Mercer  ............. 

....  do  ......... ...... 

' 

do  :..:.::::.. 

...  do    

....  do 

:;::::  ::  .1... 

Ifissonri 

Allentown  ^^.r 

....do 

do  .- ....... 

....  do 

....  do 

....do  ............. 

....do 

....  do  ............... 

...do  ............. 

. . .  ,do 

....do 

...  do  

....  do  ............... 

...do 

do 

....do  ............... 

....  do  ........     ..... 

.  do    

. . .  do    .............. 

. ...do  ........     ..... 

«...do  ........••>•' 

....  do  ............... 

....do 

. .do    .    ......... 

do 

do    

...do    

....do  ............... 

....do 

do        

....do    .............. 

....  do  .......      ..... 

do 

....do  ............... 

....do 

•  •  •  • 

...  do  

....  do  ............... 

....do , 

...do  

....  do  ............... 

....do 

..  do     

....do..    ........... 

....do 

....do  ....••■...... 

. do  ............... 

....  do 

...do 

....do...  ........... 

....do 

do 

....do  ......•••••.... 

....do 

....do  .    ........... 

....do  ........... 

Rich  unland 

do 

do 

do 

•  )•••• 

* 
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S 

a 

1 

« 
t 


280ia 
286sa 
Mia 
0646 
9640 
M40 
964 
1001a 
10016 
10010 
1001/ 
1024a 

1024a 
10246 
1030a 
10306 
122a 
147 
839a 
8396 
8390 
8390 
839 
839 
787a 
7376 
7370 
7370 
288a 
2836 
2830 
28^ 
5840 
5840 
584 
1137a 
11370 
11370 
9420 
9420 
942 
5400 
540 
744a 
7446 
7446 
7440 
744 
38a 
386 
386 
38 
88 
882a 

682 

490a 

4906 

4900 

4900 

490 

4740 

4740 

474 

473a 

4736 

4780 

4730 

4680 

458 


HAMS  OF  WOOD. 


Botanical. 


Fraxinns  qoadraDgnlata 

do 

Fraxinns  Oregana 

do 


do 
do 
do 
do 
do 
.do 
do 
do 

do 

.do 

do 

do 


CominoD. 


Blue  Ash 

do 

Aah;  Oregon  Asb. 
.do 


.do 
do 
do 
.do 
do 
do 
.do 
do 


Fraxinns  sambucifolia.. 

do 

do 

do 

do 

do 

do 

do 

Forest  iera  aonminata. . . 

do : 

do 

do 

Osmanthns  Americanos 
do 


.do 

.do 

do 

do 

do 


Bonrreria  Havanensis. 

do 

do 

Ehretia  elUptioa 

do 

do 

Catalpa  bignonioidee  . 


do 

do 

do 

do 

do 

Catalpa  speciosa. 

do 

do 

Cbilopsis  saligna 


do 

Avioennia  nitlda 

do 

do 

do 

do 

Pisonea  obtnsa 

do 

......  do  ....••.......< 

Coccoloba  Floridana. 

do 

do 

do 

Coccoloba  nvifera  . . . 
do 


do.... 

do.... 

do.... 

do.... 

Black  Ash. 

do.... 

do.... 

do.... 

da.... 

do.... 

do.... 

do.... 


TRAXSYBBn  mTB. 


15,880 
10,250 
11,770 
10,860 


11,530 
10,450 


5^030 


WildOUre; 

do 

do 

do 

do 

do 

do 

Strong  Bark 

.'.'.'.'.'.do'.'.'.'.'. 


Devil  Wood. 


Catalpa. 


do...; 

do 

do 

do.... 

do 

Western  Catalpa 

do 

do 

do 

do 

Desert  Willow;  Flowering 
Willow. 

do 

Black  Mangrove 

do 

do 

do 

do 


Pigeon  Plnm 

......do 

do 

do 

Sea  Grape  ... 
dof:.... 


5,050 
10,600 
10,080 

8,780 
14,028 
11,770 
11,650 


10,030 
10,.520 


17.230 
14,550 


13,450 
13,572 


10,370 


9,770 
7,550 
6,720 


9,9S0 


9,640 
8,540 


9,880 

6,720 
10,090 
16,770 


4,270 
13,450 
12,880 


S-s 


1 


Is 

B 

o 


1,544,000 

994,000 

1,360,000 

1,502,000 


Lb9.perLbt.ftr 

M.«n.  i  ta.tL 

8,310  1   iw 

7,480      US* 


1. 840. 000 
1,178,000 


680,000 


003,000 
1.580.000 
1, 780, 000 
1.158,000 
1, 657, 000 
1,158,000 
1,020,000 


816.000 
1,085,000 


2, 103, 000 
2,040,000 


1,688,000 
1,618,000 


528,060 


1,035,000 
926,000 
710,000 


1,388,000 


1,308,000 
1,178,000 


846,000 

731,000 
1,687,000 
1,939,000 


662.000 
1,823,000 
1,544,000 


e 

9 

3 

I 

c 
c 


8,670 


7.060 


7,830 
8,060 
5.730 

4,910 


8,190 
8.710 
5.540 


6,770 
5,730 


5^710 


8,050 
8,660 


7.2S0 
7.806 
7.440 
6,920 


5^600 
5.400 
6.070 


5,006 


4,460 


5.930 
6,670 
4,230 


9;  780 
9.840 
4,800 
4,021 


10,  »0 

11,011 

3,470 

8.870 


2.4» 

1,W 


2.» 

l.« 


X9» 


2,36 


5.» 
2,^1 


1135 


X^ 


1,5* 


•^2 
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™„.^. 

Son. 

i 

•s 

1 

UITUU. 

Stkte. 

..„„»„.. 

1 

i 

1 

13.  ia 

J» 

» 

42 

'» 

8.S8 

KM 

< 

*i 

ja 

*T 

l&M 

N 

BmtthCwlUu 

^;-'i*:;:: 

"'Ir™;;;::; 

107 

T 

"rr?.::-.::::: 

i-'ii 

aa 

SklDtJohn'tBlTBT.. 

7.80 

z: 

IB 

B.M       B,-'     12 

.■f."!.!.^.!..!" 

KeatnckT 

Mwew 
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685a 

6866 
6850 

685/ 
840a 

840a 
840 
840 
71a 
716 
71e 
71« 
71 

887a 
8876 
3876 
887« 
887« 

tiese 

1168« 
44«a 
8Ua 
8146 
814« 
814« 
814 
854a 
8546 
854# 
8540 
864 
708a 
7086 
708« 
708« 
468a 
460a 
4506 
460 
324a 
8246 
824« 
3a4« 
324 
324 
020a 
9206 
029 
80a 
30a 
80i 
304 
309 
120i 
120i« 
184a 
1346 
184« 
134« 
134 
429 
19a 
196 
19« 
19« 
19 
19 
1036a 
10366 
1086« 


HAKE  or  WOOD. 


BoUnieoL 


PeneaCupolinentis 

do 

do 

do 

Penea    Cwolinens,  w. 
pnbcM«iM.. 

do 

do 

do 

Sataafrma  offloinale 

do 


.do 

.do 

do 

.do 

.do 

.do 

do 

do 

do 

do 

.do 

do 

do 

.do 

do 

do 

do 

.do 

do 

.do 

do 


UmbellaUria  CaUfornioa.. 

do 

do 

do 

Di7pet«a  crooaa 

do 

do 

......  do  .................. 

Ulfflua  oraaaifolia 

do 

do 

do 

do 

do 

do 

do 

nimiiaftilTa 

do 

do 

do 

do 

do 

do 

do 

do 

.....  do 

do 

do 

......do 

XTlmna  AmerioaoA 

, do 


do 
.do 
do 
do 
do 
.do 
do 


CoBunon. 


Red  Bar 

do. 

do. 

do. 

do. 


do.. 

do.. 

do.. 

8aaaaft«8 
do.. 


do 

do 

do 

do 

......do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Myrtle 

do 

do 

do 

Oniana  Plum 

do 

do 

do 

Cedar  Blm 

do 

do 

do 

do 

do 

, do 

do 

do 

Slippery  Elm;  Bed  Blm 
do 


.do 

do 

do 

.do 

.do 

do 

do 

do 

do 

.do 

.do 


White  Elm ;  Water  Blm. 
do 


do 
.do 
.do 
do 
.do 
do 
.do 


18.240 
12,690 


11.770 


9,330 
10,150 


5,180 
8,400 


9,450 
8,610 
9,650 


5.270 
6,660 


13,450 
9,670 


11, 410 

8,460 

11,830 


11.600 
10,520 


11,280 
10,920 


11,224 


18,952 


13.450 
13,450 


10.230 
14,170 
15,070 


8,250 
9,300 


1.908,000 
1,158^000 


1,260,000 


a 

0 


a 
a 


Lb€.p€rIM.fc 


790,000 
960.000 


681,000 
990.000 


990.000 
730,000 
731.000 


496.000 
462.000 


1.780.000 
1,580,000 


1.580.000 
1.283.000 
1.220,000 


1,158,000 
1,388,000 


846.000 
788,000 


1,888,000 


1,571,000 


1,395.000 
1,580.000 


1,283.000 
1.388,000 
1,360.000 


542,000 
694,000 


8.400 
7. 


4.640 
5.810 


5.390 
5,770 


6.110 
5.625 
5.640 
5,360 
5^970 


5.920 


5,710 


5,200 
4.050 


7,780 
8.390 


9,250 
7.340 


7,460 


6.980 
7,480 
5,290 


6,030 


6,080 

7, 


8.790 


7.460 
7.600 


7. 
7.6» 


a.  IS 

19» 


V 

1,1 


1.K 
1.480 


2,  as 
i,s 


2.  MO 
2.« 


1,« 


2,6M 
5.1» 
1.350 
5,S» 


8,S5e 
S,fiN 


4,851 


1,«9 
1,650 


%» 


^2 

2.» 


xm 
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WHXBB  OBOWV. 


State. 


\. 


Ken  tacky 

....do 

Missouri 

do 

...  .do 

do 

do 

Michigan 

...  do 

...  do  

....do 

Sooth  Carolina. 

...  do 

Virginia 

do 

....do 

do 

....do  ......... 

....do  ......... 

..do 

. :  Jo 

..do 

«•.  do 

Maryland 


Town  or  oonnty. 


...  do 

....  do  ........ 

....do 

do 

....do 

Tennessee.  ... 

AJahama 

do 

do 

. ...do  ....... . 

Florida 

. ...do  ........ 

. ...do  ........ 

. ...do  ........ 

. ...do  ........ 

...  do 

do 

..',  do  ......... 

....do 

do    

Massachosetts. 

...  .do  * 

do 

....do 

do 

do 

do 

....do   

....do 

do 

....do 


Boyle 

..  do 

Allenton 

...do 

...do 

...do 

...do 

Big  Rapids 

DansTllle 

— do 

Hudson 

Bonneau's  Depot . . . 

...do : 

Wytheville 

...do 

...do 

...do 

...do 

..do 

...do 

...do 

..do 

...do 

(Charlestown  navy- 
yard.) 

...do 

...do 

...do 

...do 

...do 

Nashville 

Kemper's  Mill 

...do 

....do 

...do    ... 

Chattahoochee 

....do 


SoiL 


Slate 

Shale 

Rich  upland 

...do 

...do 

...do 

...do 

Gravelly 

Sandy  

...do 


Rich,  damp  loam . 
...do...... 

.^.'•/o:::::::::::: 

...do 

...  do 


California. 

do  — 

....do . ... 
. ...do  . ... 
Oregon  ... 
....  do  . . . . 

do  — 

do 

....do  — . 

do  .... 

...do  .... 


.do 
.do 
.do 
.do 
.do 
do 
do 
.do 


GraveUy. 
...do... 


Inches. 


KUXBXR 
OP  RIHG8 
IMTBKE. 


i 


8.86 


Rich  bottom 
Alluvial .... 
...do 


North  Reading. 
— do 


do 

do 

do 

.do 


Redding .' 

..  do. 

...do.  

....do 

(Weidler's  Maw-mlU) 

...do 

Portland 

...do 

...do 

.  do 

Portland  (Furniture 

Company). 


...do 
...do 

^J>- 

...do 
...do 
..do 
...do 
...do 
...do 
...do 
...do 


Gravelly  loam 

...do 

...do 

...do 


Rich  lotLBji 

...do 

..  do 

...do 


&27 


I 


Total  66 


81 


0.29 


0.76 


0.76 


7.99 


14.02 


15.47 


Remarks. 


12 


48        8 


74 


74 


11 


17 


82 


13 


13 


15 


30 


Brash,  rough  bark. 

Do. 

Do. 

Da 
Touff  h,  smoothbark. 

Do. 

Do. 

Do. 

Da 

Do. 
Cut  in  the  year  1757. 

Do. 

Do. 

Do. 

Do. 
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8 


HAMS  OF  WOOD. 


BoUnicaL 


10360 
1086 
1036 
104»a 
10496 
281a 
2816 
281i« 
281i« 
968e 
958e 
958 
958 
116a 

116MI 

II616 

116sa 

814a 

3146 

428a 

183a 


133« 
133€ 
380a 
633a 
5336 
533« 
633e 
53^ 
53^ 
7580 
7580 
768 
758 
918a 
75a 

756 

756 

806a 

3066 

8O60 

3O60 

806 

306 

3750 

8750 

873a 

8736 

8736 

873 

873 

lllla 

11116 

11110 

IIII0 

652a 

6526 
486a 

4866 
486 
508a 
132a 

1326 
1244a 
1245a 


TTlmns  Amerieaa* 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

......do  .........< 

Ufanns  nicoiiiOM 


do 

do 

do 

do 

, do 

......  do  . .... 

UlmosalftU 


do 

do 

do 

do 

do. 

do 

do 

do 

: do -. 

Planera  aq lUitioA  . . 

do 

do 

do 

do 

Celtis  oooidoDtalis 


Common. 


White  Elm;  Water  Elm.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Bock  Elm ;  American  Cork 
Blm. 

do 

do 

do 

do 

do 

......do 

Wahoo; 


Feathered 
Winged     Blm; 
Leaved  Blm. 
....do 


Blm; 
SmaU. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
do 
.do 
do 
.do 
.do 
.do 
.do 
.do 


Celtis  occidentolis,  var.  re- 
ticulata. 

do 

Fictis  anrea 

do 

do 

Ficus  pednnculata 

Moras  rubra 


do 
do 
do 


do 

do 

do 

do 

do 

do 

do 

do 

Water  Blm . 

do 

do 

do 

do 

Sqgarhernr; 
False  Bun. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Hackberry; 


TRIXSYIBSB  TEVre. 


3? 


14,490 
13,235 
11,890 
U,560 


11,000 
12.889 
19,470 

12,730 
16,180 
15,710 
16,700 
14,850 
12,490 
10,676 


•5-S 


a 

o 

is 


I 


B 

e 
3 

s 

§ 

,9 


Lb§.per\Lbi.per 


1,237.000 
1,283,000 
1,024,000 
1,120,000 


10,090 
11,770 
12,910 


Wild  Fig 

do    . 

do.. 


Bed  Mulberry : 
berry. 

do 

do 

do 


Black  Mul. 


8,280 
11,770 

6,720 
10,220 

11,590 


10,600 
10,830 


12,120 


11,070 
10,020 


12,780 
11,770 


8,390 

14,684 
4,010 
2,850 


3.280 
13,450 

12,170 
10,980 
10,600 


1.220.000 
1,388,000 
1,775,000 

1.510,000 
1.872.000 
1. 657. 000 
1, 981. 000 
1, 981. 000 
1.068,000 
723,000 


799.000 
990,000 
966^000 


1.158,000 
668,000 
579,000 

1,035,000 

1,306,000 


779,000 
838,000 


926,000 


836,000 
$46,000 


1,051,000 
1,283,000 


899,000 

1, 741, 000 
451,000 
815,000 


§q.tn. 


6.240 
4.960 
6,040 


6.750 
6.130 


5.200 

4.480 

10.120 

6.9»t 
8.510 
8,510 
9,280 
9,070 
6,680 
6.130 


6,970 
'5,560 


I 


408.000 
1, 514, 000 

1,446,000 
1.199,000 
1, 340, 000 


6.280 
7.020 


5.680 
6.625 
6.520 
6.050 

6.180 


4,960 
5,480 
6.180 
6,250 


4.880 
6.490 
7.860 


7.180 


6.210 


2,840 


1,770 
3.990 
7,780 

7.540 
6,880 
6,489 


1m 

9.9V 


3,250 


2.080 
1.959 
1,670 
1,875 


3,770 

2.830 
2.830 
2.900 
8,070 
3,420 


4,4«| 
8.920; 
2.5501 


3,230 
4,020 
2,270 
2,210 


1.750 


1,M0 
2.300 


8,850 
3.100 


8,100 

3,eo 


3,esoi 

3.1T0) 


8.  ISO 
3,480 
3,800 


700 
1.000 
2.600 

2, 610 
1,970 
2,680 
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WBJEBS  OROWH. 

Soil. 

1 

•s 

KUMBXR 
OPRDfOS 
ni  TRXB. 

> 

State. 

Town  or  county. 

1 

i 

MMMiAf hntftttfi . .  . . 

DanTors 

Gravelly 

InehM. 

••••QO     •••••••••••• 

. « ■ . do  ..•....•«.■.... 

....do ...■. 

...«do 

....do 

....do 

....do  ............. 

North  Beading 

....do 

. ...do 

&46 

10 

21 

do 

do 

HlMouri 

Allen  ton 

Alluvial 

•  • « . do  ..•..••••.••. 

....do  ............... 

....do 

.«...do 

..  do 

....do 

....do 

..  .do 

....do  .••••.■........ 

7exM 

Colorado  River 

....do 

...do 

0.06 

6 

17 

....do 

....do 

•■■•do  .••..•••••••• 

....do 

,...do 

. . .  .do 

..  do 

....do 

Micbiean 

DanevUle 

GraveUy 

- 

....do 

Biff  Bapids 

Low.  eravellv 

, 

.... 00  . •... .••..... 

....do 

...do 

. ■ ■ . do  .....•••••... 

Hodson 

Alluvial 

do 

Hersey 

Bich  loam 

....do 

.  ...do 

....do 

T<^Dn444MM>     - . , 

Naehville 

Bonneaa'e  Depot 

....do 

.  ...do ■.... 

I^^Qth  Ci^n>llDa    . 

....do 

....  QO    .....a....... 

....do 

.  ...do 

....do 

...do 

• 

'Kei5*^n**lf y 

DavidJBon 

Loam 

....do  ..I... 

....do 

do 

..••do  ...•■•......• 

....do  ............... 

...do 

....do 

do 

....do 

....do 

....do 

....do 

do 

....  do  ...■■....•••... 

....do 

....do 

do 

.  ...do 

Florida 

Chattahoochee 

....do 

Rich,  alluvial 

....do  ...* 

0.68 

0 

88 

do  ....... .. 

....  do  ■..•.•••..... 

....do 

....do ... 

....  do  ............. 

.  ...do 

....do 

\ 

do 

...do 

....do 

Missouri 

Allenton 

Low,  rich 

....do 

...do 

.  ...do ..... 

...  do 

....do 

Toxaa 

Dallaa 

Alluvial 

• 

....do  

....do    

...do  

....do 

....do 

...  ,do 

...  do 

....do 

....do .......... 

...  .do  ............... 

.  ...do 

do 

...  .do  ............... 

do 

Davidson 

Loam 

.  ...do 

...do 1 

...do 

• 

MaimacbiiMttff  . ,  -  - 

Salem 

...de 

do 

...do 

....do 

....do 

....do 

...do 

....do  ............. 

...do 

....do ■ 

.... do    ............ 

....do 

....  do 

^fiABOQri .... 

Saint  Loals 

Moist  loam 

5.10 

0 

28 

" 

do    ......  ..^.. 

....do ■■. 

.  ...do 

•^••do  .•.••••.•.••. 

....do  ............... 

....do 

....  do  ............. 

....  do 

....do 

A  rizona  .......... 

SanU  Rita  Mount- 
ains. 
. .  ..do 

Dry 

do 

....do  ............... 

Florida 

Bay  Biscayne 

do 

Coral 

....do  ..' 

....do  ............... 

do 

. do    

do 

...  do 

Bosa  Chica  Key  .... 
Allenton ............ 

do 

\finaoiiri 

Bich  loam 

...  do 

... .do  ............... 

...  .do  ............... 

(Saw-mill) 

...  do  

S.  Ex.  5- 


■38 
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12Ma 

1256a 

12556 
1255e 
1256* 
253a 
253a 
2536 
253 

2U 

21« 

21 

21 

126a 
1286 
126« 
12^ 


XAXB  OF  WOOD. 


TRAH8VSBSE  TSSTB. 


Cominoii. 


Moras mbra !  Red  Mnlbeiry;  Black  Hal- 
berry. 


do 
do 
do 
do 


.do 
do 
do 
do 


680« 

0800 


eito 

0486 
048« 
0400 
048 

048 
10a 
106 
10 
10 
1057 
70a 
706 
70M» 
701 
123a 


IfAclarm  MiTaiitUca ;  Osage  Onuige ;  Bois  d' Arc . 

do \ do 

do I do 

do ' do 

Platanos  occidentalis !  Sycamore ;  Bolton  wood .... 


do 

do 

do 

do 

do 

do 

do :... 

PlaUnas  raoemosa. 

do 

do 

do 

.....  do 

Platanas  WrightU 

do !:.... 

do 

do 

do   

do 

Jaglans  einerea . . . 
do 


do 

do 

do 

......do 

.••...do 
do 


145e 

112a 

112 

117a 

818a 

140a 

480 

82Ss 

825 

fiSla 

0516 

051« 

061« 

051 

061 

407a 

7000 
70Oe 

70V 
70V 
700 
700 

415a 

4156 
072a 
0726 
072 


828# 


do 

do 

do 

do 

JajJUns  nigra. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


do 

do 

do 

do 

do 

do 

Jaglans  rapestris. 


do 

do 

do 

do 

Canra  oliTBformis 
......do 


do 

do... 

....  do... 

do... 

do... 

do... 

do... 

SycMDore. 
do... 


do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Batlerant;  White  Walnat. 
do 


do 

do 

do V 

do 

do 

do 

do 

do 

do 

do 

Black  Walnat 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


2>» 


0,000 

10,070 
10,090 


15,820 


10,500 


0,720 


11,300 
0.220 


8,420 
7,700 


% 

1 

• 

< 

11 

i 

E 

•o 

o 

a 

y 

^ 

Lb».per 

lM.fei 

1,007,000 

020,000 
1,035,000 


ttn. 
320 


1,446,000 


5,180 
5,030 


1,888,000 


030,000 


1.544.000 
1,775,000 


870,000 
839,000 


0,720 
5,500 


5,290 
0.580 


.do 
do 
.do 
do 
.do 
.do 


Pecan  Kat. 
do   ... 


11.740 
0.830 
0.300 
9,000 


8,050 
4.700 


14,700 


10.900 

8,400 

10,430 

12,880 


0,500 
18,270 
18.450 


18,250 


11.700 
10.820 
13,010 

0,030 
0,720 
7.470 


0.070 


670,000 
703,000 


002,000 
1,158,000 


1,158.000 
tS88,000 
1,544,000 
1,872,000 


10.480 
12,540 


0,010 
4.900 


7.320 
7.340 


5,230 
8.990 


4,800 
4,500 


994,000 
004,000 


1,741,000 


1,510,000 
1,888,000 
1,571,000 
1,410,000 


1,280,000 
1,047,000 
1,580,000 


1,925,000^> 


1,730,000 

2,817.000 

990,000 

800,000 
1,808,000 
1.120,000 


1,510,000 


5,480 
5,080 
5.070 
0^810 
0.770 


0.090 
5,440 
8,000 
4,520 


8,020 
8.860 
8,080 
0,940 


7,420 


7,380 
8,590 
8.810 

8,500 
8,870 


5,810 
5.810 


7,340 
0,450 
0,170 
7,940 


ta 


2,4» 

5.U0 
5.290 


2,» 

2,179 


2.7«l 
2.179 


1,489 


1,8N 
1,444 


1,560 
1,430 
1,800 

1.1» 
1,449 
1,319 


1,M9 
519 

1,899 
2.499 

. . -. ..« 

x» 

2.859 


a;  919 


;] 


I.S9 
2.«»| 


1,950 


3,780 


2.W 

1,980 

2.m 

2.909 


a,  259 
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Tablk  4.— CONSOLIDATED  TABULATION  OF  BE8ULT8— Contiiioed. 


.„„.„„. 

n^ 

1 

uimi. 

8tkU. 

TOWDDTCOltnlj. 

3 

-^ 

/nsAf) 

W«.tB™bui7.... 

1S.M 

K 

la 

12.68 

U 

33 

Bo^liConpuir.... 

17.  !• 

H 

.8.W 

SI 

3S 

ContnCola 

13.31 

*:S :.::::::::::: 

..do 

...do 

9.BT 

in 

39 

m^* 

8.lrtJ<.hii'«Riiiw.. 

MoMle 

Kloli.»qdr 

.. 

596 
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9 

i 

g 

I 


VAVB  OF  WOOD. 


BotonioaL 


tS2t 
826a 
3266 
3260 
826e 
326 
826 
Za 

36 

3e 

30 

3 

3 

1056a 

10566 

10560 

10560 

losor 

105<l^ 
20i 
29t 
20, 
152 
l007a 
10076 
118a 
118a 
118ia 
118i 
240a 
2406 
240e 
816a 
8166 
8160 
8160 
631a 
6316 
5310 
5310 
5310 
530a 
5306 
5300 
5300 
530 
630 
01, 
Ol,a 
883a 
3836 
383e 
3830 
883 
801a 
3016 
1082a 
10826 
1164a 
11646 
1164 
116S0 
1165 
11660 
1166 
11700 
1170 
254a 

2800 


C«7m  oliTeformis 
do 


do.... 

do.... 

do.... 

do.... 

do.... 

Carjaftlb*. 


do 

do 

do 

do 

do 

....  do 

do 

do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do- 

do 

do 

do 

do 

do  ^ 

do 

do 

do 

do 

do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Caryasalcata  ... 

do 

do 

do 

do 

do 

do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Carya  tomontosa . 


ConunoiL. 


Pecan  Knt 

do 

do 

do 

do 

do 

....  do 

Shollbark  Hickory ;  8ha«;- 

bark  Hickory. 
do 


do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 


si 


6,560 
8,320 
8.610 


17,840 
17,020 


16,320 
15,400 


18,180 


16,220 
10, 110 
16,800 
14,870 


15,170 


16.300 
16,620 
17. 810 
14.040 
17,460 


18,480 
18,480 
20,710 


17, 810 
17,750 


14,650 
10.830 
16,100 
15,130 
16.650 


Mocker  Kat;  Six  Bad  Hick- 

ory. 
do 


16,800 
16. 010 
15,580 
15. 520 
10,400 
18,450 
16,410 


11,210 


15,550 


14,620 
20,250 


5o 


014,000 
747,000 
770,000 


JJ».ptr 


1,885,000 
1,006.000 


1,775,000 
1,367,000 


1,823.000 


2. 317, 000 
2, 317. 000 
2. 170. 000 
2,170,000 


2.040,000 


1, 647, 000 
1,775,000 
2,040,000 
2,485,000 
2. 317, 000 


2,308,000 
2,040,000 
2,308,000 


2.680,000 
2,398,000 


1,657,000 
1. 100, 000 
1,360,000 
1, 153. 000 
1,835.000 


1,502,000 
1,544,000 
1.416,000 
1.608,000 
2,485.000 
2,207.000 
1,647,000 


1, 730,  OOO 


1,544,000 


2,207,000 
2. 579, 000 


a  . 

|t 


§ 
S 

0 
5 


5,360 
5,850 


8,080 
7,880 


8,020 
7,650 


7,880 


0,030 
8,900 


10.160 

10,280 

9.310 

8,830 


9,060 
0,800 


0,190 
7,000 


9,480 
0,350 


6.  MO 
7.380 
8,510 
8,630 
7.440 
7.100 
0,420 


7,860 


7,960 

iiio 


10.000 
8,140 


00.  M 


S,6M 


3.W 

i«60 


i7M 


i7W 
'4,771 


%4» 

8,570 


3,37S 
4,1» 


2;8W 
2.080 


4.000 
3,500 


8.SI0 
%9» 


3,610 


5,390 


4.490 
S.110 
4.2» 
S.4» 
4.070 


2.681 


i,» 


8, 780 


4,1» 
3.  MO 
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Tablb  4.— CONSOLIDATED  TABULATION  OF  RESULTS— Continued. 


WHKRB  OROWlf. 


State. 


Missiasippi ... 
Texas 

-  do 

..do 

. .  do 

..do  ...I 

..do 

liasaachusetts . 

....do 

do 

....do 

do 

....do 

do 

....do 

....  do 

do 

....do 

do 

Kentocky.  — 

....do 

do 

Ifisaoari 

do 

do 

Michigan 

....do 

do 

....do 

▼irginia 

...  .do 

do 

West  Virginia 

do 

.  ...do 

....do 

MiaaiMippI  — 
...  .do 


....  do  . . . . 
. ...do  . ... 

do .... 

. ...do  .. .. 
...  .do  . ... 

do 

....  do  . . . . 
....do  . ... 
do  .... 
Kentncky 
...do... 
Hiasouri.. 
..do  .... 

..do 

..do 

.  do.... 

..do 

..do.... 

..do 

..do 

..do 

..do.... 
...do-... 
..do.... 
...do.... 

...  do 

...do  .... 

...do 

...do 

...do  — 


Town  or  county. 


Greenville 

Dallas 

...do 

...do 

...do 

...do 

..do 

Brookline. 


...do 

...do 

...do 

..do    

...do 

Topsfleld 

...do 

...do 

...do 

...do 

...do , 

Danville 

...do 

.    do 

Allenton 

...do 

...do 

Hndson 

...do 

...do 

Lansing 

Wytheville... 

do 

...do 

Qrafton 

...do 

do : 

...do 

Kemper's  Mill 
— do 


..do 


...do 

...do 

..  do 

...do 

...do 

...do 

...do 

...do 

...do 

Mercer  .... 

...do    

Allentown . 

...do 

...do 

...do 

...do 

....do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


SoiL 


AUnvial 
...do... 
...do... 
...  do... 
...do... 
...do... 
.-  do... 
Drift.... 


Ifu9t$$. 


10.71 


...do 

...do 

...do 

...do 

...do 

Rich  loam  . . 

...do 

..  do 

...do 

...do 

...do 

Shale 

...do 

...do    

Rich  upland 
Allavial.... 
...do 

f.'^o-::::::: 


.do 


...do 

...do 

...do 

...do 

...do 

Alluvial 

...do 

..do 

...do 

...do 

...do    

...do 

...do 

..do 

...do 

..do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

do 

...do 

...do 

...do    

...do 

....do 

....do 

...do 

...do 

...do 

Rich  upland 

....do 


10.71 
12.00 


NUMBBR 
OPBI1V08 
IS   TEKE. 


84 


84 
27 


0.84 


Tota 


11.84 


14.41 


81 


102 


I 


24 


Remarks. 


24 

as 


53 


28 


31 
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8 

I 


ne 

U6a 


6a 

6ft 
U 
U 
6 
6 
1061a 
1651 
86a 
886 
88< 
88« 


MAICB  OF  WOOD. 


Corym 


looea 

10666 
1168a 
11686 
121ia 
442a 
S88a 
6886 
fi38c 
158« 

168« 

153 

158 

838a 

8886 

888e 

888e 

888 

888 

287a 

2376 

128a 

129 

862a 

8626 

862« 

862o 

862 

362 

740a 

740a 

7406 

740 

740 

017« 

917« 

017 

917 

586a 

665a 

6656 

665 

86 

8e 

8« 

8e 

8 

8 
82a 


do 

do 

do 

do 

do 

Carya  potctiia 

do 

do 

do 

do 

do  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  .« 

do 

do 

do 

do 

Carya 


HoekerKat;  Big BodHkk- 

OTT. 

do .-. 

do 

do 

do 

do 

PigKaft 

...7..do 


do 
do 
.do 
.do 
.do 
.do 
do 
do 
do 


Carya  myriaticnformia. 

do , 

Carya  aquatica 


do , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

, do 

do 

Hyrf  ca  oerifora 

Myrica  Califomioa. 

do 

do 

Qnercasalba 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Bitter  Not;  Swamp  Hick- 
ory; White  Hickory. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Katmeg  Hickory 

do 

Water  Hickory;  Bitter  Pe- 
can Kut. 

do 


.do 
.do 
.do 
.do 
.do 


do 

do 

do 

do 

do 

do 

do , 

do 

do 

do 

do 

do 

do 

do 

do 

Wax  Myrtle. 


-«5" 

e 


It 


£  o 
09 

II 


18,190 


14, 


16,440 


15^180 
15^130 


15,920 
16,700 
19,430 
16,800 


16,440 
18,880 
13.420 
18,080 
16,180 
12,580 
11,560 
13,880 
15,930 
15.680 


16,220 


13.420 
16,120 
17,410 


18,570 
21,420 
15,260 


13.220 
13.450 
15,770 


1,416;  660 
1.741.660 


1,871,660 


1,544.660 
1,667,000 


1,  741, 000 
1,730,000 
2,241.000 
1,823.000 


1,741,000 
1.072.000 
1,120.000 
1.102,000 
1,168.000 
1,961.000 
1.266,000 
1. 618. 000 
1,981,000 
2,040.000 


1, 618, 000 


1.242,000 
1. 787. 000 
1,688,000 


1,961.000 
2, 579, 000 
1,823,000 


White  Oak 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 


11,280 


17,720 
6,720 


8,050 


11,710 
15,180 
14,580 


11.220 
18,170 


1,068,000 
1,308,000 
1,888,000 


1.741,000 


2, 153, 000 
1,3»8,000 


1,360.000 


1.888,000 
1. 510, 000 
1,478,000 


1.006,000 
1, 510. 000 


14,760 


1,608.000 


15 


09.  M. 


7.760 
7. 


8,380 


7.200 
8. 


8»470 


8,740 
8,790 
7.780 


7.460 
7.460 
8,100 
7. 


8,270 


7.800 
8.100 


7.780 
7.100 
9,920 
8,230 


7,500 


6.470 
6,610 


8,190 
7,030 


6,790 
6,810 
6,330 


7,100 
8.040 


4,960 
4,760 
8,140 


o 

I 

s 


•f.».i 


4.W 

3.fn 

il» 


4.719 


5.(IM 
4v«M 

4,» 


4.914 

3.4« 


8,»> 
3,iM 


3,«6 


4.S79 


3[,OT 


1«M 
S.8t9 

2,Sil 


2.66> 


iff* 
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WEBBS  OBOWH. 

SoiL 

1 

• 

§ 

« 

s 

XUXBBB 
OP  RmOB 
m  TBBB. 

SUto. 

Town  or  connty. 

i 

3) 

1 

Remarks. 

MMMOhOMttS 

Brookline 

Drift 

Inekes. 

• 

Kentucky 

Danville  Jnnction  .. 
...do 

Shale 

....do 

do 

....do 

do 

Slate 

*'"6 

HiMonri 

....do 

AUenton 

Rich  upland 

A  RA 

14 

....do 

...  do  .". 

do    

do 

. . .  .do 

Yirginia 

Wytherille 

Clay  

...•do  ............. 

....do 

. . .  .do 

do 

do 

. .  ..do 

....do 

do _--    _ 

.  ...do 

...  .do i do 

do 

.  .do 

TonnoMoe 

...  do        

....do 

Naehrille 

do 

..... 

Orefon 

Aabland  (aaw-mill)  . 
do 

...  do 

....do 

BoBene  Cit7 

&82 

78 

17 

....do 

..  do  ...  

....do 

.    do 

HiMonri 

Alabama 

Clay 

Citronelle 

Sandy 

5.04 

46 

18 

Soath  OaroUna Bonneaa'aDenot 

Richloam 

..-.do 

ViiKiiiia 

. . . -do 

do.     ...: 

do 

j 

WytbeTllle 

Clay 

j 

do 

.  ...do 

do 

. ..  .do 

. ..  .do 

do 

...do  

...do 

do 

Carroll 

...  .do 

do 

...do 

. . .  .do 

Mlasiiiaippi 

Kemper's  IfiU 

. . . .do  ....... ........ 

Rich  loam 

...do 

....do  ............... 

...do 

do 

. .  do 

...  do 

do - 

. .  do 

Alabama Cottase  Hill 

...  do 

....  do  . ............ 

....do 

....do 

....do 

Florida   

....do    

....do 

...  do  

do    

—  do 

llisaoiiri 

do 

....do 

....do 

....do 

.  ...do 

....do 

..do 

....  do - 

do 

- . . do  ...........  ... 

1L85 

"6 

62" 

AspalaBa 

do 

....do 

.  ...do 

..  do 

. .  ,,do 

. ...do 

.  ...do 

do 

.  ...do 

do 

Allenton 

.    do 

RiohallaTial 



....do 

...do 

...do 

do 

. . ..do 

.... do  ............... 

Second  growth. 
Do. 

do 

....  do 

.  do 

Alabama 

Cottage  Hill 

do 

Sandy  loam 

18.78 

16 

9 

....do 

....  do 

....do 

....do .. 

do 

..do 

...  do  

. . . do 

do 

....do 

....  do  ............... 

do 

. ...do 

. .  do 

1 

. . .. . 

Virginia 

..... 

. ...do 

...  .do 

Tenneaare 

Tullaboma 

Sandv  loam 

_ 

....do 

do 

. ..  .do 

1 

do 

do 

..do 

....do 

.  ...do 

. ...do 

1 

...  do  

...  .do 

. . . .do 

. .  •  .do 

...  do  

. ..  .do       

Oeorgia 

Bainbridge 

AII^HaI    

12.20 

28 

18 

...do  

..  .do 

..  do 

...  do    

do 

....  do 

. .. . . 

....do 

do 

...do 



Florida 

Saint  James  RiTer. . 
do 

Sandy  loam 

....do 

— do 

S.  Ex.  6. 
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S 

J 

I 

g 

M 


92aa 
40a 
496 
4Va 
40ia 
40ia 
113a 
llSia 
]18i6 
113i 
288a 
3886 
250a 
2506 
2506 
360 
25Ia 
3516 
351« 
351e 
350ia 
350sa 
408a 

4066 

4080 

408« 

408 

403 

448a 

5470 

547« 

547 

547 

748a 

7486 

7480 

74V 

740a 

7406 

7400 

7400 

740 

740 

806a 

8066 

8050 

8860 

1060a 

10606 

10500 

10500 

1050 

1050 

1257a 

12576 

12570 

1257/ 

870a 

670a 

6706 

670 

085a 

0856 

068a 

0886 

0880 

0880 

1037a 


MAMI  OJ  WOOD. 


BoUnkoL 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


.do 

.do 

do 

.do 

.do 

do 

do 

.do 

.do 

.do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

do 

do 

do 

.do 

do 

do 

do 

•  do 

do 

do 

do 

do 

do 

do 

do 


ComiDon. 


do 

do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

....  do 

do 

....  do 

do 

do 

....  do 

do 

do 

do 

do 

do 

...    do 
Qaercui  lobata I do 


White  Oak 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

, do.... 

do-... 

do.... 

do.... 

do.... 

do.... 

do.... 


do 

do 

do 

Querent  Ganyana 
do 


.do 
.do 
.do 
.do 
.do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


TRAirariBss  Txsn. 


1^ 

0  0 


13.080 
11,  740 
14,700 
11. 740 
13,450 
11.660 
13.240 
0.850 
9.880 
8,890 
14,030 
15,130 
15,130 
15,036 
13,330 


e  o 


10,950 
15,170 


14,040 
12,120 
10.870 

9,380 


7,010 


18,860 
14.790 
16,130 
16,540 


14.940 
10,750 


1.544.000 
1,416,000 
1.544.000 
1.085,000 
1,416.000 
1.158.000 
1,360.000 
1,  020, 000 
1,416.000 
1.  005. 000 
1.388,000 
1,939,000 
1, 730, 000 
1. 823. 000 
1.925,000 


1,237,000 
1.823,000 


1.388.000 
1.388,000 
1.388,000 

1,215,000 


It 


S 

o 


879.000 


2.103,000 
1,478.000 
1.823,000 
1,835,000 


1. 139, 000 
1.068,000 


10,080 
10,080 


1,333.000 
1,068,000 


16,610  !  1.823,000 
14,940  ,    1,020,000 


14,410 
13,190 


12,580 


12,230 


15.020 
13,540 
13,190 
14,670 


11,778 


1,835.000 
1,580,000 


923,000 

'i,'i62,*o6o 


1, 243. 000 
1,237,000 
1. 178, 000 
1,288,000 


1,806,000 


Lb€.  per 
0o.tn. 

7.180 
6,020 

a  140 

6.850 
7.500 
6.960 
7,380 
6,030 
7.500 
6,400 


i 

I 

« 

a 


8,790 


6.730 
6,170 
8.650 
7.500 


7,820 
8,040 
5,810 


7,000 
8.470 


7,700 


7.210 
6,980 


6,650 
6,490 


8,430 
7,460 


5.810 


6.270 
7,340 
7,020 


6,980 
6.600 
7.540 


Lbt.ftr 

00.  la.  ' 

1,370 

"8,i« 
8.510 
3.120 
8.320 
3,530 
4,789 
2.680 
2.3M 


8,910 
8.550 
9.070 


4.040 
2,750 


3,730 
3,570 


1^100 
3,410 
3.180 
3.690 


2,080 
1,810 


2.000 
3,580 
3.270 


2.830 


4.150 
8,110 


8.170 
5.600  i  3,170 
6,770   


4,(00 
8.150 


3,180 
8.210 
2,680 
2,670 


3,580 

8.880 


8,570 
3,810 
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WHXBB  OBOWV. 


State. 


^ 


Ken  tacky 

....do 

MiBMrari 

do 

.  ...do 

....do 

...  .do 

HichiKan 

...  do 

...  do 

....do 

Sooth  Carolina. 

...  do 

Virginia 

do 

do 

. ...do 

....do  ......... 

....do 

do 

>.  Jo 

..do 

...  do  . .   

Maryland 


...  do 

....do 

....do 

do 

...  .do 

Tennessee.  ... 

Alabama 

....do 

do 

. ...do  ......... 

Florida 

do 

. ...do  ......... 

. ...do  ......... 

....do  ......... 

...  do  

.  ...do 

..'.  do 

....do 

do    

Ifaseachusetts. 

do  • 

....do 

....do 

do 

do 

do 

do   

.  ...do 

do 

.  ...do 


California. 

do  — 

....do  — 

do 

Oregon  ... 
....  do  . . . . 

do 

do 

do 

do  — 

....  do  . . . . 


Town  or  connty. 


Boyle 

..  do 

Allenton 

...do 

...do 

...do 

...do 

Biff  Rapids 

DansTille 

— do 

Hudson 

Bonneaa's  Depot . . 

...do 

Wytheville 

...do 

...do 

...do 

...do 

..do 

...do 

...do 

..do 

...do 

(Charlestown  nayy- 
yard.) 

...do 

...do 

...do 

...do 

...do 

Nashville 

Kemper's  Mill 

...do 

...do 

...do    ... 

Chattahoochee 

...do 


SoiL 


Slate 

Shale 

Rich  upland 

do 

....do 

...do 

...do 

Gravelly 

Sandy  

...do 


Rich,  damp  loam. 
...do 

^."/o-;.::::;::::: 

...do 

...  do 


.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 


Gravelly. 
...do... 


Rich  bottom 

Allavial 

...do 

...do 

...do 


North  Reading. 
...do 


do 

do 

do 

.do 


Redding 

..do... 

...do.  

....do 

(Weidler*s  naw-mill) 

...do 

Portland 

...do 

...do 

do... 

Portland  (Famitare 
Company). 


do 

do 

do 

.do 

do 

.do 

.do 

.do 


Gravelly  loam 

...do 

...do 

...do 


Rich  loaiiA 

...do 

..  do 

...do 


I 

e 

I 


IneKet. 


&86 


&27 


KUMBXR 
OP  RINGS 
DTTRXB. 


1 


I 


Total  66 


81 


Remarks. 


12 


9.29 


9.76 
'4.' 76 


7.99 


14.02 


15.47 


48        8 


74 
74 


11 


17 


82 


13 

13 


15 


80 


Brash,  rongh  bark. 

Da 

Do. 

Do. 
Tonffh,  smoothbark. 

Do. 

Do. 

Do. 

Do. 

Do. 
Cat  in  the  year  1757. 

Do. 

Do. 

Do. 

Do. 
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10976 

10275 
1(07 
10S»a 
10196 
87« 
87« 
t7i 
87t 
87, 
161a 
1616 

asto 

861a 

8516 

861« 

851« 

861 

861 

771a 

7716 

771« 

771« 

771 

771 

417a 

4176 
417e 
525a 
525a 
5256 
70a 
70ia 
187e 
187 
148 
810a 
8106 
SlOe 
8100 
482a 
881a 

888a 
9336 
983« 

033e 

938 

888 
1071 
1072a 
1072 
1073 

ifU 

424« 

424 

424 

545a 

5456 

545c 

545« 

54V 
762a 
7826 
782« 

leu 

762 
762 
12s 


VAMM  OF  WOOD. 


BotaaioaL 


Qneroos  Garry  ana. 


.da 
.do 
.do 
do 


Qaeroua  obtnsUoba . 

./....do 

do 

do 

do 

do 

do. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  

do 

do 

do 

Qaeroos    nndalato, 

Gambolli. 
do 


▼or. 


.do 

.do 

do 

do 


Qaercna  mocrocarpa 
do 


do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Qnerons  lyrata 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Qaercns  bioolor 


Conmoii. 


White  Oak. 


do.. 

do.. 

do.. 

do.. 

Post  Oak 
do.. 


, do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do  .... 

do.... 

, do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

WUtoOok. 


do.. 

do.. 

do.. 

do.. 

do.. 

BarrOak 
do.. 


.do 
do 
.do 
.do 
.do 
.do 
.do 
do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 


Orer-cap  Oak  ;Wator  White 
Oak. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Swamp  White  Oak 


TSAX8VBBSS  TI81& 


11* 


10,080 


13,200 
0.450 


15^180 


14,430 
15,080 
13,080 
0.780 
12,810 


^"8 

II 


1,068,000 


9Q»  tn.  to,  to. 
3,890 


1,805^000 
994,000 


1, 061, 000 


1.860.000 
1. 510, 000 
1,188.000 
926,000 
1,6U,000 


11.690 
8,860 


1,895,000 
1,158,000 


11,770 
14,830 


868,000 
980,000 


4,650    631,000 


8.300 
15,180 
15,680 


17, 670 

9,990 

13,880 

13, 170 


13,300 
15,180 

18,110 
11,530 


15,100 
14,760 


iS,'820 


14,940 
12,430 
16,440 


14,640 
15,130 


772,000 
1,730,000 
1,775,000 


1,470,000 

962,000 

1, 478, 000 

1,416,000 


1,266,000 
1,828,000 

1,068,000 
994,000 


1,215,000 
1,314.000 


1,242,000 


1,885,000 
1,580.000 
1,730,000 


2,103,000 
1,925,000 


a 

o 

1 

0 


6,630 
7,780 
6.690 


6.680 


5.810 
7,820 
8.880 


5.400 
5,600 


7,660 
7,000 


7,080 
6,610 


4,070 
5.950 
7,460 
7,220 
7,780 


6^290 


7.650 
7.740 
6,480 
7,840 


6.270 
5.880 
7,100 


6.510 
7,060 


4,900 
6,490 


7.580 
7.780 


6,890 
8,310 


8,870 


8,960 
2.740 
8,550 
4,090 


4, 

3^640 
8.980 


4.160 
2.760 


8.830 
4,850 


8.810 
8,870 
8,770 
4,080 

•  ••••*« 

8,100 
8,230 
4,500 


8,190 


2.740 
2;  980 
8,020 
2.790 


3,100 
8,300 


4,080 
8,600 


3,200 
5^200 

4,940 


2,150 
8.410 


2,900 
2.420 


2.750 
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WHEBB  OBOWN. 

SolL 

• 
O 

5 

NUMBBB 
OF  RIM  OS 
IN  TBBB. 

State. 

Town  or  county. 

« 

P. 

(2 

BeiDM-ks. 

MamacbuBetto 

Hamilton 

Gravellr 

Inches. 

• . . ■  do  . ............ 

....  do  •«•*■>....•.... 

...... . 

•  •  •  .do  . 

....do 

....do 

....  do  . ...... ...... 

....  do  . ...... ........ 

. . . .do  ............... 

...  do  

. do 

. . .  do 

.. .  .do 

. . .  .do 

....do  ............... 

....do 

Brookline 

Drift 

11.22 

44 

26 

...  do 

....do 

....do 

....do    

. . .  .do 

do 

;::::;':::'i 

...do 

do 

. . .  ■  do  ............... 

1 

1 
al45 

.  ...do 

Dan  vera 

Rich  loam 

...do  

Tot 

....do 

....do 

...do 

. . .  .do 

.... dt»  . ...... ........ 

..  do 

...  .do 

. do 

. ..  .do 

..  do 

....do 

Tot 
14 

al45 
62 

. . .  do 

North  Rcadinir 

7.48 

...  do 

. .  do 

...  .do 

...  do 

....do  

. . .  .do 

MisMouri 

Allenton 

Mercer 

Damn,  alluvial 

Kestuckv 

Trenton  limeatone . . 

...  do 

. .  do 

. . . .do 

. . .  do    

do 

. .  do 

....do    

. do    

. . .  do 

....do 

...do  ............... 

...       do      ...                         .....a. 

Tot 
26 

33 

aisu 
10 

16 

do 

...  do 

...  do 

lAassachasetta 

Dan  vers 

Gravelly 

...  do  

Brookline 

Drift...* 

6.69 
"l72 

...do 

do 

....  do 

. . .  .do 

Danvers 

Gravelly 

* 

Vermont 

Charlotte 

do     

. . .  do  .    ...     ..... 

do 

Townsend 

. ..  .do 

MaMiacbusetts. 

do 

...  do 

- ...  .1 -- 

...  .do 

...  do 

do 

do    

' 

Montana.     ^ . 

Miraoola 

do 

Chilcoot  Inlet 

. . .  do 

Wet 

.......J..... 

....do  ............. 

....  do 

.!'....  1  --*- 

Alaska 

7.40 

0 

57 

. . . .do 

...  do 

..  do 

. . .  do 

do 

1          1 

Vermont 

Charlotte 

I 

....  do 

do 

...do  

...  do 

...  - 

....  do 

...  do  .            

t 

. . .  do 

. . .  do 

.••••.•••••.• 1 

....  do 

. . . .do 

I 

...  do 

. . . .do 

1 

...  .do    

....do 

' 

...  do  ......  ...... 

...  do    

....  do 

.  ...do 

....  do 

. . .  do  ......... ...... 

...  do  

.  ...do 

1 

...  do 

do 

....  do  .....•• ..... 

. . .  do 

Colorarlo 

En^eUnann'e  Cafion 
Str»»wb«'rry  Valley.. 
...  do 

Wet.  undv 

• 

California 

Wet.  neatv 

do 

do 

■  *  •  >          - 

6.30 

"o" 

34 

MfutRfi  r.h  II  RnttW 

Danvers 

. . . do  .   ............. 

Gravelly 

...  do    ............ 

. .  ..do 

....do    

. .. .do 

,  ...do 

. . .  do 

do 

do 

...  .do  . 

...  do 

. . .  do 

. . .  do 

....  do  .       .     ...... 

.  ...do 

"Vermont 

Charlotte  

do 

...  do 

...  do 

....  do  ............... 

...  do 

..  do 

...  do 

....do 

...do 

....do 

...  do  

...do    

...  do  

....do 

....do 

do 

•  •  •  •  • 
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M 

I 

8 

t 


MAIO  OF  WOOD. 


BotaaioaL 


12 
12 
Ha 
Ua 
545 
5ita 
64ia 
54 

84fia 
8406 
846 
846 
756a 
7555 
7550 
755e 
755 
524a 
5245 
524« 
524« 
524 
246a 
2405 
240 
240 
81a 
81ia 
85a 
434a 
484 
929IEI 
9255 
825 
84a 
Uta 
278a 
287a 
514a 
5145 
514 
514 
823a 
3235 
828 
688a 

688a 

6885 
688 
688 
655a 

6555 
665 

655 
688a 

1108a 
11035 
1103« 
1108< 
1108 
404a 

70«a 

7905 

790 

799 

919a 


Qnerons  bioolo 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Qaeroiu  Miclutiixii 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Qnercas  prinas 
do 


do   

do 

do 

do 

do 

do 

Qaeroiu  prinoides . 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

Qaercas  Doaglasii 


.do 

.do 

do 

do 


Qaorcfu  oblonglfollA 


do 

do 

do 

Qaerons  grisea. 


Comnkon. 


Swamp  White  Oak. 


TSANBTBR8B  TKOTB. 


o   . 


10 

do 

do 

do 

do 

do 

do 

do 

, do  ...^ 

do 

do 

do 

Basket  Oak ;  Cow  Oak 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

CheatnatOak 

do 

do 

do 

do 

do 

do 

do 

Chinoaapin  Oak ;  YeUowOak 


15,860 


.do 
do 
.do 
do 
do 
do 
do 
do 
do 


Mountain  White  Oak;  Bine 
Oak. 


do 

.do 

do 

do 


Qaercni  Dnrandil 

do 

do 

do 

do 

Qneroos  rirens  . . . 


do 
do 
do 
do 
do 


SverereenWliiteOak;  Live 
Oak. 

do 

do 

do 

White  Oak 


White  Oak  ^Basket  Oak 

do 

do 

do 

do 

Live  Oak 


.do 
do 
.do 
.do 
.do 


14,330 
13.450 
14,850 


8.860 
11,370 


16.530 
16,160 


16.010 
16,410 


15,250 
15,780 


17. 470 

13,340 

18.730 

7,850 


16.190 
15.070 


16.440 
20.890 
18.530 
18.330 
18,480 
16.090 


17,660 
15,630 


15,020 


13,450 


18,880 
6,720 


as 


IA9.perLb».per 


1,308,000 


1.741,000 
1,741,000 
1,775,000 


923.000 
1, 051, 000 


1.237,000 
1, 178, 000 


1.266,000 
1,608,000 


1,544,000 
1,308,000 


1,828,000 

1,823,000 

2,485,000 

868,000 


2, 317, 000 
1. 730, 000 


1.388.000 
2. 241, 000 
1, 618, 000 
1,730.000 
1, 730, 000 
1, 657. 000 


1, 478, 000 
1,478,000 


1,367,000 


902,000 


13,450 

14,330 
14,150 


15,180 

18,980 
17,880 


14,490 


994,000 
1,446,000 


1,085,000 

1, 266, 000 
1,102,000 


2,241,060 

2, 170, 000 
1,823,000 


1,553,000 


^ 


iq.tn. 


6,690 
6.410 
7,640 


a 
o 

S 

a 

« 


7.100 
7,500 
7,640 


6.240 
6.600 


7,420 
7,060 


6,960 
7,100 


5.710 
6,890 
7,800 
8,180 
9,400 
5,280 
6,070 
8,270 


7,020 
7,060 
9,800 
7,700 
8.250 


8,100 
8.230 


8,150 


7,740 
8,100 


5.560 
6,770 
6,810 

7,660 
7,020 


8,125 
9,310 


8,630 
8,630 
7,260 


aq.tn. 
2,880 


3.180 
8,520 


3,870 
2,610 


3,730 
3,600 


4,220 
8,710 


2,780 
2,470 


3,150 
8.540 


8,470 
2,600 
8.880 
8,430 


3,050 
8,810 


3,170 
3,560 
4.810 
3,700 


4,270 
3.530 


5.970 
4,680 


7,100 
5,400 
M80 


4,390 
4.360 


6^880 


4,600 
8,780 
5,030 
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WnSHR 

OROWIf. 

Soil 

• 

t 

o 
« 

a 
.s 
p 

Inches. 

XUMBBR 
OF  RINGS 
IK  TKKK. 

state. 

Town  or  connty. 

• 

1 

1 

Remarks. 

Vermont 

Charlotte 

Gravelly 

...do     ...   

...  do  

....  do  ............... 

\ 

....do 1 

....do 

....do 

. ...do ■ 

....do 

. .  do 

...  do 

...do 

...  do 

...do 

....do 

. .  ..do 

...  do 

...do    

. do 

do 

....  do 

...do 

....do 

....  do 

do 

do 

. . .  .do 

..  do 

....do 

...do 

do i 

....do 

. .  .do 

....do 

t 

MinBourl 

AUentoQ 

...  do 

Moist  loam 

....do 

.  ...do 

....do  ............. 

do 

do 

...  .do 

do 

do 

HaDgaGhiuetts 

do    

North  Andover 

...do  

AUnvial .^ . 

...do    

» 

From  butt. 
Do. 

...  do 

...do  

...do 

Do. 

....do 

....  do 

do 

Do. 

....do 

..do 

...do 

8.43 

8 

32 

From  top  of  trunk, 

...do 

...do 

....  do  ....... ........ 

SHp. 

From  top  of  trunk. 

...  do 

...do 

..do 

Do. 

....do 

.  ...do 

....do  ............... 

Do. 

...  do 

....do 

....do 

Do. 

....do 

Brookline 

Drift 

14.25 

51 

12 

....do 

...do 

...do 

....do 

. . .  do 

...  do 

...  do  ............. 

. . . .do  ............... 

....  do  ............... 

14.25 

51 

12 

...do  

.    do 

....do  ............... 

Vermont 

Charlotte 

...  do 

Gravelly 

... 

...do 

do 

....do 

....  do  ......«.•...•.. 

...  do 

'  4i* 

Masaachosette 

Danvers 

.    do 

...do 

4.65 

22 

....do 

....do  ............... 

....do 

...  do 

....do 

....do 

..  do 

do 

...  do 

....  do 

...  .do  ............... 

...do 

...  do 

...  do 

Delaware 

Pepper's  Mil] 

Sitka 

Sandy  loam  ......... 

Alaska 

....do 

do 

....do 

....  do  ............... 

...  do 

. .  ..do 

Washington     Ter- 
ritory. 
do 

PuYidlnn 

.  ...do 

...do  

....do 

..  do 

..  do 

» 

OreKOD 

Portland  (Fiimitnre 

Company). 
..  do 

....do 

Montana 

Missonla. 

Wet 

....do 

. . . .do  . 

do 

....do 

....do 

....do 

...  do 

...do 

...do 

...  .do 

. .. .do  ...........   .. 

....do 

Orep«»n 

Drain 

M  oist  loam 

....do 

. ...do 

. . . .do  . ........... 

....  do 

...do 

....do 

] 

....  do  ............. 

.... do  .         .......... 

...  do 

! 

....do  . 

Ashland  Connty . . . . 

1 

Oalitomia 

San  Bernardino'  .... 



...  do 

. . . .do  .        .......... 

..../.. 

...do 

...do    

....  do 

. .  Ho 

. . .  do  ............. 

'  . . .  i\o  . ........... 

.... . 

Vermont 

HineAbnrir 

Wet  loam 

"MaiUMX'hniif^t.tii   . . . 

Danvers 

.    do 

Vermont 

Shelburn 

Wets  sandy 

Topafleld 

AUuvlal 

7.95 

50 

12 
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I 


9106 

954a 

954b 

954b 

064 

954 

849a 

6496 

058a 

0586 

6S3e 

<»3« 

653 

653 

654a 

663a 
6686 
685a 
6866 
685« 
685« 
685 
685 
7a 
76 
7« 
Id 
7« 
7# 
45ia 
45ia 
46«6 
89e 
89« 


92a 
140a 
141a 
146 
215a 
2156 
216# 
215e 
217< 

217« 

217 

218a 

2186 

218« 

920a 

9206 

9200 

920e 

92^ 

9W 
1043a 
10436 
1043 
1043 
931a 
9316 
762a 
752 
17a 
176 
17« 
17# 


HAME  OF  WOOD. 


Botanical. 


Qaercns  Tirens 
do 


do 

do 

do 

do 

Qaerciu  chryBoHpU 
do 


do 

do 

do 

do 

do 

do 

Querent  Bmoryi 


Quercni  agrifoUa . 

..  .-do 

Queroot  WiBUieni 
do 


do 

...  ..do  ........ 

do 

do 

Qoerciu  mbra . 

./....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


QaercoB  rubra,  rar.  Tezana 

— do 

Qaercni  oocoinea 

do 

Qneroas  tinctoria 

do 

do 

do 

do 


CoQunon. 


Lire  Oak 
do.. 


do 
do 
do 
.do 


California  Live  Oak. 
do 


do 
do 
do 
.do 
do 
do 
do 


do. 

da- 

do. 

do. 

do. 

do. 

do. 

do. 

Bed  Oak. 

do. 

do. 

do- 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Scarlet  Oak 

do 

Black  Oak;  Quercitron  Oak 

do 

do 

do 

do 


TRAMIVKBfiB  TJHIV. 


It 
1^ 


-35 


15.130 

12,060 

9,300 


1,536,000 
1,120,000 
1.068,000 


Lbt.per 
sq.  in. 
t.940 


18,770 
18,180 
18,420 
17,380 


10,080 

13,450 
18,340 
10,900 
12,580 


18.370 
16,800 
15,020 
15,170 


12,270 
12,960 
11,280 


11,280 
13,190 
11, 210 
12,840 
16,170 
12,580 


16.870 
17, 810 
16,800 


9,760 
10,920 


18,370 
16,800 


17,960 
11,410 
15,130 


16,500 
15,130 


1, 741, 000 
1.823,000 
1,730,000 
1,906.000 


902.000 

1,287,000 
1,808,000 
1,189,000 
1,260,000 


1,981,000 
2,056.000 
1, 647, 000 
1,885,000 


1.446,000 
1.478,000 
1,194,000 


1,158,000 
1.823,000 
1,102,000 
1.730,000 
1,939,000 
1,644,000 


1,200,000 
1,981,000 
1,872,000 


1.102.000 
1,242,600 


2,040,000 
1,981,000 


1,580,000 
1,478,000 
1,741.000 


1,730,  COO 
1,780,000 


H 

a. 

B 

o 


a 

o 


g 


T 


6,850 
6,610 
7.860 
8,430 


Lbi.per 
fo.  tn. 
3,9M 


I 

1 


8.060 
6.650 
6,010 

6,980 
6,210 


7,160 
8»000 


8,560 
8»970 
6,130 
6,770 
5,800 


9,520 
9,350 
6,150 
6,330 
6,250 
5,000 


7.700 
8,190 


8,020 
0,940 


7,980 


5,690 
4,960 


8,850 
8.000 
8,270 
8,290 


7,180 


4,670 
3.900 


4,420 
5,000 


4,810 
4.880 


•  ••&••■ 

6,010 

8,610 
3,000 


4,500 
3,200 


2»580 
2;  440 
1,810 
2;  170 
1.900 
8,460 
8,150 


2,820 
2,150 
2;  880 
2,000 


2,580 
2,«» 

2,600 


2,960 


1,900* ' 
1.' 


2.460 
8,600 
4,420 
8,875 
2.875 


7.900  i 
8,070 


2.600 
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WHRRK  GROWN. 


State. 


Town  or  county. 


Utah i  SaltLakeCity 

...  do '   ..  do 

do do 

...  do do 

Colorado Cafion  City 

-  ...do I do 

.-..do ' do :... 

do do 

. do do    

Califurnia Santa  Cruz   

....do ..  I do 

.  ...du j do 

...  do Straw  berry  Valley . . 


SoiL 


Clay. 

"."Jo- 
...do 


Inehet. 


NUMBER 

OP  RINGS 

IN  TREE. 


4i 
Si 


Remarks. 


Moist,  sandy. 

— do 

...do 

Moist,  rich  . . 


Oregon    Portland Allavial 

do ' do do 

do i. .  ..do I do  — 

Utah City  Creek  Cafion  . .  [  Gravelly 

Montana 


-do 


Washington  Ter. 


. ...do  .... 
Oregon  ... 
..  do  .... 
Califomia 


Colorado 

do  ... 

....do  ... 


Pattee's  Cafion,  Mis- 1  Rich,  moist, 
sonla. 


..do  .. 
Seattle 


...  do 

Moist,  sandy. 


— do j do 

Winchester  Bay ;  Sandy,  saline 

do    I do 

Santa  Cruz I  Sandy  loam 5. 04 


6.30 


Alpine 
. .  do  . . 
...do  .. 


Damp 
— do . 
...do  . 


Massachusetts 
...  do 


..do 
.do 
..do 
.  do 
.do 
..do 


Dan  vers 
..  do  ... 
..  do  ... 
...do  ... 
...do  ... 
...  do  .. 
..  do  ... 
...do    .. 


Tennessee j  Nashville 

...  do — do 

Alaska 


Chilcoot  Inlet 


do 

Massachnsetts . 


...do  .   . 
...  do  . . . 

do  . . . 

Colorado. 
Oregon  .. 


do 
do 


...do... 
Missouri. 

do  ... 

do  . . . 

Texas  ... 
....do  ... 
...  do  ... 

do  . ., 

Florida  . . 
do  ... 


do do 

Topsfleld '  Gravelly. 


Gravelly 

— do  — 

..  do  .... 

...do.... 

..  do  .... 

..  do  .... 

...do.... 

do      . 

AUuvial  . 

...do.... 


do 


..  do 

...do 

.  do  .  — 

Man i ton  Springs 

Saint  John's  Barrel 

Factory. 

do    

Portland  (Furniture 

Company). 

...  do 

Allenton  

..do 

....do 

Dallas   

...do 

...do    

...do 

Chattahoochee 

....do 


do 
do 
do 


10 


22 


5.39 
a66 


7.00 


Sandy  loam I    3. 86 


Alluvial 

...do... 

...do... 

...do... 

...do... 

...do    .. 

...do  ... 
....do  ... 
...do... 


31.73 


0.84 


16 


17 


41 


19 


11 


11 


10 


20 


Cultivated. 

Do. 
Do. 
Do. 
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Sto 
86ia 

Wta 
74a 
lib 
86a 

244a 

3446 

247a 

2476 

247b 

M7 

487a 

628a 

6285 

968a 

0636 

«63 

268a 


131a 
1816 
245a 
2456 
245« 
245e 
265ia 
265aa 
548a 
548a 
M86 
548 
842a 
3426 
842« 
342e 
842 
842 
770a 
7706 
770«« 
770« 
770 
770 
47a 

47 

282a 
2826 
340a 
3306 
3400 
3400 
840 
^0 
264ia 
264«a 
264sa 
511a 
^116 
5110 
5110 
511 
511 
742a 
742a 
7426 
7426 
756a 
756a 


VAMB  OF  WOOD. 


BotanioaL 


Qnercns  tinotori* 
do 


do 

do 

do 

do 

do 

do 

do 

, do 

do 

do 

do 

do 

Qneroiu  Kelloggii 

, do 

do 

do 

, do 

Qaercus  nigra  — 

do 

Qnercns  falcata. . . 

do 

do 

, do 

do 

do 

do 

do 

do 

do 

do 

do 

Qaercna  Catetbei 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Qnercns  palnstris. 


do 

do 

do 

Qnercns  aqnatica 
do 


do 

do 

do 

do 

do 

do 

do  

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Qnercns  lanrifolia. 
do 


Common. 


Black  Oak;  QnerdtronOak. 

, do 

do 

do 

do 

do 

do 

do 

do 

...*.. .do 

do 

do 

do 

do 

Black  Oak 

do 

do 

do 

do 

Blackjack 

do 

Spanish  Oak;  Red  Oak  .... 
do 


do 
do 
do 
,do 
.do 
.do 
.do 
.do 
.do 
.do 


Tnrkey  Oak ;  Scmb  Oak. . . 
do 


do 

do 

do 

do 

do 

do 

do 

da 

do 

do 

Pin  Oak;  Swamp  Spanish 
Oak. 

do 

do 

do 

Water  Oak , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

X<anrel  Oak 

do 


TEIKBTEBSK  TttTB. 


0 

•a 


1? 


14.040 
18.220 
13.600 
16.030 
18,340 
16,070 
11.410 
7,000 
18,420 
18,080 


13,450 
12,470 
12,120 
0,510 
10,030 


II 


1.544. 
1,730. 
1,068, 
1.340. 
1.158, 
1. 305. 
1,134. 
700, 
2.103. 
2,103, 


000 
000 
000 
•00 
000 
000 
000 
000 
000 
000 


a 
a 

9 


§q.  uk. 


1,608.000 

1.200,000 

1,388.000 

011,000 

846.000 


14,040  I    1,388,000 


16.800 
16,000 
14.040 
16.800 


10.140 
16,800 
18.150 


18,010 


14,210 
14.710 


15,080 
15,180 


17,600 


1,835,000 
2.103,000 
1, 730, 000 
2,103,000 


2,103,000 
1,730.000 
2.308.000 


2. 170, 000 


1, 446. 000 
1,580.000 


1, 478. 000 
1,536,000 


2,040,000 


15,130  1.416,000 
14,100  '  1,314.000 
16, 570   2, 040, 000 


16,000 


14,180 
15,100 
18,300 
13.100 
16,770 


11,560 


10.140 
i6,'i30 


1,025,000 


1,647,000 
1. 775, 000 
1,608.000 
1,544,000 
2,103,000 


1,025.000 


1,039.000 


1,608,000 


6.600 
8.560 

6,510 
7.000 


7,340 
4.020 
4.540 
7,700 
8,500 


6,830 
7,320 
7.380 
5, 


5.160 
6.900 
7.240 
8.100 
8.150 


8,650 
8,070 
8,620 
8.070 
8,000 


8,250 


6.050 
6,875 


6,410 
6,670 
7.500 

7,250 
7.080 
6,130 


7,740 
7,820 
7,000 
6,040 
6,600 


6,370 
6,550 
7,340 
7.640 


IJb$.ftT 

SO.  va. 
2,680 
2,810 
3.270 
8. 619 
4.100 
3,580 
3.010 
2,130 
1,500 


i: 


2.660 
2,700 
2.500 
2.500 
2,470 
2,730 
2,U0 


4,150 
3,990 
3.7B0 
2,920 


2.490 
2,000 
2,690 
2.5S0 
3,230 
3,290 


2.940 
2.690 


3.840 
4,000 


2,610 


8,100 
2,400; 


2.040 
2,550 


2.210 
1.92U 
1,930 


8,280 
2,890 


4,000 
8,610 
4,210 
8,500 
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WIIEBK 

OBOWH. 

Sou. 

Diameter  of  tree. 

MUHHER 
OK  BIN08 
IM  TBBE. 

Stato. 

Town  or  county. 

H 

p. 

Remarks. 

Florida 

Chattahoochee 

. .  do 

Alluvial 

Ineh49. 

...  do  

. . .  do 

do 

do 

...do 

Califiimia 

Sacraniento  Valley . . 

. . .  .do 

11.48 

10 

16 

..  do 

. .  do    .............. 

....do 

...  do  ............. 

.  ...do 

...do 

....  do 

....  do 

...  do  

. ..  .do 

....  do  ............... 

. ..  .do 

_  ...do 

San  Bernai'dino 

:::::.': 

.... 

...  do 

.    do 



•  .  •  •  . 

'j 

""'*..♦ 

j 

California 

(Saw.  mill.     Straw- 

Inrry  Valley.) 
. do 

.    ... 

..  <Jo 

do 

(Sawmill,  San  Ber- 
nardino  Mount'na.) 
...do 

do 

. .  do 

...do 

1 

...do    

. . .  -do 

j..-. 

...  do 

. . . .do 

...do    

....do    

V^emiont 

Monkton  , , .  t  » 

Cold,  oeatv 

do 

....do  ............... 

....do 

V^w  Brunswick  . . . 

do 

1 

...  do 

......  -••.   ......... 

( 

....do 

....  do 

Bridgeton 

do 

. do 

....do 

..  do 

do 

....  do  ............... 

. .  do 

...  do    

Province  of   Que- 
bec 

no  ............. 

Amqui 

...  do 

...  .do 

...do 

do 

....do 

...  .do 

.    do 

....  do 

...  .do 

do 

...  do  

..do 

1 
.....1..... 

..    do 

..... 

...... 

! 

do 

...  .do 

• 

....do 

Maine 

MfttAirannkAiifr 

y... ....••.. .......... 

8.77 

71 

19 

.  ...do 

...  .do 

do 

....do 

. ...do  ....... ...... 

.  do 

Wiaconain 

Ean  Claire 

Drift 

....... 

...  do 

....  do  .......         .... 

....  do 

Oreff on 

(Wiedler>  saw-mill, 

Portland.) 
. .. .do  . 

...  do 

I 

i 

....do 

....do - 

...  do 

. . .  do 

... .do  ............. 

...do 

..... 

do 

Portland  (Furniture 

Company). 
....do  ............... 

....do  .......>..... 

ALabama 

Cottage  Hill 

...  do 

^ndy,  wet . . .  t 

11.73 

21 

6 

...  do 
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! 

§ 

I 


7566 
7M 
756 
801a 
8016 
801« 
801« 
801 
801 
1171a 
11716 

inie 

1]71« 

1171« 

852a 

674a 

674a 
6746 
674 
40 
40i 
40t 
40ie 
40ie 
50a 
60 
135 
512a 
5126 
512e 
51 2e 
512 
512 
687a 
6876 
687 
720a 
7206 
729 
729 
678a 
6736 
18a 

186 
18c 
180 
180 
18 
258i 
258,a 
258|a 
258, 
516a 
9a 
96 
96 
90 
90 

44«a 
44sa 
119a 
1196 
765a 
7656 
7650 
7650 
765 
765 
M8« 


RAm  OF  WOOD. 


TKAXBVKS8B  TB8TB. 


BoUnical. 


Querous  laarifolUt 
do 


do 
do 
do 
do 
do 
do 
do 


Common* 


o  • 


^ 


S3 

IS 


p. 

a 

o 


Qaerctffe  heteropbylla 

do , 

do 

do 

do 

QnftrcuH  cinerea    

Qnerotui  hy  poleuca ... 


LaarelOak  15.020 

....  do ; 

do 

do 1  18.480 

do 18,150 

do    I 

, do ' 

do 

do 

BartriMD  Oak 

do 

do 

do 

do 

Blue  Jack 


1,618,000 


do 

do 

do 

Qnemifl  imbricaiia 
do 


do 

do 

do 

do 

do 

do 

Qaercna  Phelloa 
do 


do 

do 

do 

do 

Qoercns  denaifoUa 

do 

do    

CastanopaiB  ohrysophylla 

do    

do 

......do 

Castanea  pamila 

do 

Castanea     vnlgaris,    Tar. 
Americana. 
do 


do 

.....  do 

do 

do 

do 

do 

do 

do 

do 

Fagas  ferraginea 
do 


.do 

do 

.do 

do 

do 

.do 

do 

do 

.do 

do 

do 

do 

.do 

.do 


Shingle  Oak ;  LaiiT«l  Oak. 

do 

do 

do 

do 

do 

do 

do    

Willow  Oak 

do 

do 

do 

do 

..  -.  do 

Chestnot  Oak 

do 

do     

Chinoaapin  Cheatnnt 

!III!!do!!"!!!!!!!!!!I!!.! 
do 

Chinqnapin 

Chestiiot 


do 

do 

....  do 

do 

do 

do 

do 

do 

do 

, do 

Beech.. 

do 

do 

do 

....  do 
.....  do 

do 

do 

do 

....  do 

do 

do 

do 

do 

, do 

do 


16,700 
13. 570 
15,950 


14, 240 
16,090 


15,860 
16,540 


18,420 


13,240 
15,130 


12,120 
15,020 


12, 120 
9,120 


14.820 

13,6U0 

5,950 

10.090 
8,860 


1. 83i>,  000 
2,040,000 


lAtt.per 
tq.  in 


e 
o 
"S 

3 

a 
« 
•a 

5 


7.640 
7,010 


1,  835. 000 
1.  510. 000 
1,  823. 000 


8.430 
6,875 


L6f.;Mi 


3,470 
3.240 


1, 1'8.  000 


4.600  2,970 
7,140  2.200 
6,370  1    2.1 


1,478,000  1 3,540 


4.190 


1,289,000 
"i*478,'666 


I 

1,980  I. 
6,870 

'7,140  \ 
8,020    . 


1,939.000 


1,  las,  000 
1, 158.  000 


1, 153, 000 
1,741,000 


1,446,000 
1, 446, 000 


1,  e^ri,  000 

1, 510. 000 
708.000 

1,220,000 
887,000 


12.870 
12,440 


9,680 
18.840 
17,700 


1, 571, 000 
1,416,000 


1,283.000 
1,981.000 
1.730.000 


14,730 
13,450 
18,420 
16,930 
14.680 
15,020 


15,860 


1, 446.  000 
1, 730, 000 
l,ftHl,000 
1,981,000 
1, 478, 000 
1, 571, 000 


1,730  000 


7.860 
8,410 


8,870 
3.230 
2,790 

3,500 


5.320 
5,770 

7,780 
6,750 


4,710 
3,680 
6,650 
6,430 


5,670 


6.980 
6,290 
6,730 
7,120 
7,840 
7.420 


5,770 
6,070 


8,210 
2,930 


3,190 
8,200 


5.030  >  1.630 

7,340  '  1.770 

7,250  ,  1,740 

6»830  I  1,610 


1.700 
1,640 


1,580 
1,430 
1,200 


3,030 

2,540 


2,920 
3,250 
3.(00 
3,100 


2.550 
2,360 
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WHSSS 

OSOWH. 

SoiL 

1 

e 

• 
B 
J! 

Inches. 

NUMVIR 
C*F  RIK08 
DfTBKB.  1 

< 

1 
1 

State. 

1 

1 

1 

Town  or  ooonty. 

1 

1 

• 

1 

AlabAHIA ,.^-- 

Cottage  Hill 

do    

Sandy,  wet 

...  do 

....do 

11.73 

21 

6 

....do  .....--...--. 

. . .  .do 

do 

! 

IfaaaaAlknaAtte. 

Beverlv 

Swamnv 

1 

18 

Total  in  heart  and 

. .. .do 

%J  »»  ^tMMyj     ............ 

..  do 

sap. 

...  do       

....do 

....do 

*l 

do 

. . .  do  ............... 

....do 

:                  i 

_ . ..do  .   .......... 

....do 

...du 

10 

Do. 

do 

..  do 

...  do 

do    

.  ...do 

....  do    

do    

...do 

. . .  .do 

...  do    

.    do 

....  do 

...  .do ••• 

...  do 

....  do  ............... 

20 

Do. 

...do    

do 

....  do 

...  do  

.do 

...do 

*  •  *  • 

Alaska 

Sitka 

do 

....do 



.   ... 

do 

....do 

. .. .do 

. . .  do 

Briti«h  Colombia . . 

Victoria  (saw-miU) . . 

.  ...do 

. . .  .do            

1 

Alaska 

Perils  Strait 

1 , 

...  .do  .     •  ........ 

...  .do  . .............. 



...  .do 

...do    

do 

..do 

*        « 

....  do 

....  do  ....          .... 

1 

do 

Portland  (Weidler's 

saw.mill). 
do 

......  .1..... 

....  do    ............ 

1 
i 

...  do  

....do    

- .  — 

• 

.   do 

do          ...      ... 

1 

Oregon 

Marshfleld      (Dean 

Sc  Co.'s  saw-mill). 

..  ..do 

1 

. . .  .do 

do 

. ..  do 

1 

....do 

do 

I 

do 

...  .do 

11.14 

ClAllfnrni^ 

1  Monterey  

...  .do 

Gravelly  loam 

do 

05 

Do. 

do 

....do  

—  do 

\rftHn . .            

....do    

...do 

Dry  ridires 

t 

.. ..do 

do 

M^tjt  t\Mf^%im  .......... 

....  do 

...  .do 

. . ..do  .......   

....do 

i 

...  .do 

Calistoga 

....do 

0.21 

30 

...  do  

. . .  .do 

....  do 

.. ..do 

....  do 

...  do 

!•"••••    ■ 

...  do 

.  ...do 

....  do  ............... 

0.21 

86 

....do 

Yreka  Plains 

....do 

Gravell  V 

....do 

do 

"Texas 

Austin 

Limestone 

5.28 

28 

28 

....do 

. • . •  do  ............... 

....do 

....do 

. . ..do 

...  do 

....do 

....  do 

...  .do 

...  do  

.  ...do 

. . .  do 

Aris'ma  ,,,.,.,. ^ , . 

Santa  RiU  Moont'ns 
....do 

Gravellv 

...  do 

.  ...do 

Brook  line .  ......... 

Drift 

0.06 

40 

10 

•  ■  •  • 

16 

do 

...  do  ............... 

...  do 

Texas 

...do  

Dallas 

....do 

Calcareoas 

....do 

10.05 

M 

....do  

.  ...do 

...  do  ............... 

....do  ....... ... 

.  ...do 

. ..  .do 

Florida 

Chattahoochee 

. . .  .do 

. •  •  do  ....••...•..... 

....do 

....do 

.....do 

do 

...  do 
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8586 
888e 

8530 
8530 
853 
858 
11« 
11« 
116 
11 

877a 
8n6 
8776 
877 
877 
1047a 
10476 
10470 
1047 
46a 
78a 
786 
73« 
780 
73! 
78t 
1038a 
10a 
106 
848a 
223 
223 
8360 
8860 
836 
836 
722a 
7226 
090a 
0906 
990 
990 
1065a 
10656 
10650 
10650 
10650 
1066a 
10666 
1066e 
lOOQT 
1067a 
10676 
10670 
10670 
1067 
52Ha 
629a 
629 
843a 
h436 
8430 
8430 
843 
843 
1068a 
10686 
10680 
10680 
1068 
1068 


NAMB  OF  WOOD. 


BoUnioal. 


Fafcot  femaginea 
do 


do 

do 

do 

do 

Ostrya  Virginica. 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Caprlnaa  CaroliuiAna 
do 


ComiDOD. 


Beech  . 
do 


do 

do 

do 

do 

Hop  Hornbeam 
do 


do 
.do 
.do 
.do 
.do 
.do 


Betalaalba,vai.  popollfoliA 

do 

, do 

Betnla  papyracea 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

, do 

do  .  

—  do 

do 

do 

do 

do 

do ,.. 

do 

do 

do 

do 

do 

do 

Betala  oocidentalis 

do 

do 

Betala  lutea 

do 


do 

do 

do 

do 

.do 

.do 

.do 

do 

do 

.do 

.do 


TSAXBYXBaB  TB8TB. 


n 
II 


17, 510 
18,020 


20.750 


18,480 


Blue  Beech ;  Hornbeam 
do 


.do 
.do 
.do 
.do 
.do 
.do 


White  Birch;  Gray  Birch... 

do 

do 

Canoe  Birch ;  Paper  Birch . , 
....  do 


do 

.do 

do 

do 

.do 

do 

.do 

.do 

.do 

.do 


do 

.do 

do 

do 

do 

.do 

.do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

.do 

do 

do 

do 

.do 

do 

.do 


11,770 
14,120 


17,350 
15, 170 


•=.2 

or 


I  ; 


S  o 

a 

o 


1, 741, 000 
1, 981, 000 


\Lb$.f>er 
I  sq.tn 


a 

0 

a 

« 

a 


Lbt.fir 

tq.ttL 


2, 317. 000 


2,241.000 


1,981,000 
2,103,000 


16.250 
19.460 
20, 170 


16,800 
15,130 
11,070 
13,050 
8,420 
12,000 


16,030 


15,520 
14,460 
11, 710 
14,243 


16,700 
15,780 
17, 610 


1. 730, 000 
1,730,000 


1,416,000 
1, 925,  000 
2, 170, 000 


1, 981,  000 
1,416.000 
1,  416, 000 
1,158,000 
779.000 
1,237,000 


2,040,000 


1,688,000 
1, 536, 000 
1, 618, 000 
1, 647, 000 


2, 103, 000 
2, 170, 000 
2,398,000 


15,320 
14.  610 


10,290 
14,240 


10,600 
12,530 


Yellow  Birch 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


17,230 
18,500 


17.460 
17,480 


1.872,000 
1, 939, 000 


1, 939, 000 
1, 835,  000 


1,220.000 
1.  388, 000 


7,360 
6.430 
8,350 


8.830 


8.630 
5,650 


7,100 
7.680 
6,200 


8,850 
7,620 


6.180 
5,440 
4,720 
4,680 


7,900 
7,100 
7.420 
5,970 


5,770 
5,850 


7.420 
6,650 


6,650 
6,710 


6,980 
8,590 
5,040 


2. 103,  000 
2, 103, 000 


0,090 


2,  317, 000 
2,  317, 000 


7.360 
8,950 


8,830 
8,070 


2,650 
2,5» 


3.090 
2,780 


3.900 
3,  MO 


2.9» 
2,830 
2,900 


3,125 
3.060 


2,970 
1.740 
1.W0 
2,220 
1,7» 
1.210 
2,040 
1.880 


2.040 
2.230 


2,125 
1.600 


2.100 
1,850 


1.520 
1,630 


1.6« 
1,500 

•  *  •      -  •  • 

2,160 
1.430 


2,550 
2,790 


2,300 
2.030 
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WHKR] 

I  OBOWH. 

Sou. 

1 

o 

§ 

5 

MUMBfcR 
OF  RINOfi 
I2f  TRRB. 

State. 

Town  or  oonnty. 

1 

1 

Remarks. 

Florida 

Cfaattabooobee 

Saint  John's  River.. 
...  do............... 

Calcarpona .......... 

IneheM. 

....do 

Sand  V  loam 

...  do 

do 

...  do 

. ..  .do 

...do 

....do    

. . .  do 

..  do 

HaMiachnsetts 

Dan  vers 

do 

Drift 

do 

....do 

do 

. do 

. .  ..do 

...  do 

. . .  do 

. . .  do .........'  ... 

Florida 

Chattahoochee 

ToDAfleld 

Alluvial 

Maasacbasetts 

Drift 

do 

..  do 

...do ' 

.  — ... 

Alabama 

Stockton 

Alluvial 

9.84 

53 

Total  in  heart  and 

....do 

....do 

.  ...do 

sap. 

...  do 

...do 

....do   

...  do 

—  do 

Otis  d:  Co.  (saw-mill) 
....do 

. . .  .do 

....do 

White  cyr  ress. 

....do 

....di>  .  -■ 

do 

Florida 

Chattahoochee 

20.24 

230 

55 

Do. 

...  do 

. - . .do  .............  . 

Do. 

...  do 

. . .  .do 

Do. 

...  do 

...  do  

Do. 

California 

Tulare 

Granite 

...  .do 

.  ...do 

...  do 

....do 

- . .  do 

.... qO  ............... 

....do 

....  do 

.... do  . .............. 

...  do 

...do 

....do 

....do -. 

RoHsian  River 

...,do 

....do  ............... 

...  do  

...  do  ........... . 

...  do 

Santa  Cms 

Top. 

California 

Mendocino 

...  do    

....  do  ............... 

...  .do 

..  do 

....do    ............ 

. ..  .do 

do 

do 

do 

... .do  ............... 

...  do 

.  ...do 

...  do  

....do  ............... 

do 

..  do 

....do    

. . .  do ............ 

Grain  curled. 

Poriland 

Moist  rich 

...  do 

. ..  .do 

do 

...  do    

do 

Florida 

Chattahoochee 

...do  

Alluvial 

.  ...do 

....do 

...  do  

...do 

. ..  do 

....do    

.. .  .do 

..  do 

C  alcareona 

....  do 

11.18 

78 

12 

...  do 

...  do  

. ..  .do 

. do 

...  .do    

. . .  do 

do 

California 

Marin 

Stony 

14.21 

73 

20 

...  do  

.... do  ............... 

....do 

....do 

...do 

...  .do  ............. 

do    

...  do 

MaMarbniM^tita  ... 

Brookline ........... 

Driiti 

20.08 

51 

10 

...  do 

....do 

....  do 

do 

....  do 

....do 

....do  ........••.•. 

do 

....do 
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i 


§ 


10«9a 
10696 
106Be 
10600 
106^ 
106^ 
1070a 
10706 
1070« 
1070€ 
1070 
1070 
136a 
1366 
136« 
1360 
841a 
8416 
841 
841 
842a 

8426 
842* 
842e 
842 
4a 
46 
U 
ie 
4 
221« 
2210 
221 
844a 
8446 
844« 
844« 
644 
844 
810 
967a 
9076 
9670 
967 
991a 

9916 

9910 

9910 

1025a 

10256 
717a 
7176 
7176 
717 
717 
979a 
9796 
9700 
979 
685a 
604a 
6946 
6946 
694 
604 
874 
862 
2320 
855a 


NAMR  OF  WOOD. 


BoUnicaL 


Common. 


BetalalateA 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

B«tnU  nigra Red  Birch  ;  Kiver  Birch  . 


do 

do 

do 

.do 

.do 

do 

.do 

do 


Yellow  Birch 
do 

do 

do 

do 

....  do 

do 

do 

do 

do 

do 

do  .  ... 


TRA1«8VBS8B  TEfiT& 


g 


li 

ii? 

^.2 

13 

s» 

IP.WO 
17,3HO 


s  ^ 

«.  o 

p. 

e 

o 
U 


2, 


2,579, 
1,823, 


000 
WK) 


IB.  :»20 
18,  370 


2.317,000 
2,  297,  000 


14,  010 
14,000 


do 
do 

do    I 

do I  18,690 

do j  14,410 

do ! 

do 
do 


1,618,000 
1, 730,  OOO 


do do 

do i do 

do I do 

do , do 

BetulalenU <  Cherry  Birch;  Black  Birch. 


do 

do 

do 

do 

do 

do 

do 

do  

do 

do 

do 

do 

do 

Alnnamaritiroa. 

Alnnsrobra 

do 

do 

do 

do 


\ 


.do 
do 
do 
do 


do 

Alnns  rhomblfolia 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Ainas  oblongifolia 

do 

do 

do 

do 

AlnnAincana 

do 

Salix  nigra 

do. 


(fo 

do 

do 

do 

do 

....  do 

do 

do 

do    

do 

do 

....  do 

do 

Seaside  Alder. 


13,450 
13,270 


18,480 
18, 370 


18.  570 
14,040 
16,700 


10.060 
10,080 


Speckled  Alder 

do 

Black  Willow... 
do 


11,890 
11,760 


12,910 

12,090 

8,140 

10,060 


10.030 
10,080 


10,600 
0.990 
9,730 


11,770 
*6,'076 


1,618.000 
2, 170,  000 


1,266,000 
1,446,000 


2, 103, 000 
2,  170, 000 


1, 787, 000 
2,  040. 000 
2, 040, 000 


1,544.000 
1,  446. 000 


1,833,000 
1.102,000 


1, 787,  000 

2,103,000 

036,000 

1, 102, 000 


1,416,000 
1, 340, 000 


1,416.000 
1, 020, 000 
1, 120, 000 


1,446,000 
"579,600' 


lAt.per 
Mq.  tn. 


9.440 
0,640 


s 

a 

a 


Lbt.per 
sq.ia. 


8,190 
9.070 


6,520 
6,330 


6.440 
6.810 


8,060 


7.840 
0,800 
9,720 


8,430 
8,990 


5.360 
6.200 


5,  .340 
6,070 
6,010 

6,456 


4.440 
4,350 


4.600 
5.690 
0,240 


3,956 
3.060 
4,100 


4.040 
2,020 


2.280 
2,1U0 


2,620 
1.780 


3.4W 
1.650 


1710 
1,570 


!    2,240 

5,400  j    1.650 
5,870  I 


4,060 

2,7i» 


3,110 
2,800 


1.840 


1,810 
1,310 


2.210 
1,810 
1.366 

1,480 

"960 


1.000 
1.090 
1,650 


1,150 
1.000 


1.450 
1,210 
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WBRBB 

OROWH. 

Soil. 

1 
•s 

1 

NTJMBKB 
OF  RUfOB 
III  TBBR. 

Bute. 

Town  or  county. 

1 

i 

Bemarks. 

V«»rm<in^ 

Charlotte 

Wet.  swamny....... 

Iruk^i, 

Vaw  Bmnawiok 

do    ............ 

....do 

..... 

-  -  * .flO  .•..•••...... 

Bridceton 

....do  ............. 

....do 

..... 

...  .do  ............. 

....do 

....do    ............ 

...  do 

...  do  . ............ 

do 

ProTince  of  Quebec 
...  do 

AmQui 

...  do 

....  do  ............. 

...do 

«      •      .      :.    d  A            ............. 

....do 

•••.do  ••••••••••••• 

....do 

....  do  . ..........a* 

•••.do  .•••••••••••• 

•  • • « uO  • •••••• •••••• 

...  do    

M^AOBftChllAettS 

Beadinff 

Drift 

&M 

16 

15 

do  ............. 

■**"■*' •"#*  ............ 

....do 

do 

.  .  do ......... 

....  do  ............... 

....do 

- 

....do -. 

....do    

...  do 

....do 

....  do  ............... 

British  ColnmbiA 

Buaeard's  Inlet  (saw- 

mUl). 
...  do  ............... 

...  do 

OrMTon 

Caacade  Hountaina . 
....do 

Moist  loam 

3,800  feetelevatioB. 
Do. 

.r^  .::..:.;;.:; 

....do 

^  _ .  do     ............ 

....do  ............... 

....do 

Do. 

....do 

....do 

Do. 

.«..do  .•••.•••••... 

....do 

....  do  ............... 

Do 

Cftlifoml* 

Strawbernr  VaUey 
(saw-mill). 

.   .  do      .«...« 

....do  .......a..... 

Laesen'a  Peak  ...... 

...  do  ............. 

....do 

Colorado ........ 

Forrest  City 

....do 

Qravelly 

19.76 

120 

88 

Tree  grown  at  an 
elevaMon  of  10.000 
feet. 
Do. 

• 
....do 

....do 

...  do 

. . ,  do 

....  do  ............... 

Do. 

...  do  ............. 

....  do  ............... 

...do 

Do. 

....do  ............. 

....do 

....do 

Do. 

lleTAda 

Danville 

....do 

Britiah  ColumbiA. 

Silver  Mount'n,  near 

Fraser  Biver^^ 
....do 

19. 45 

160 

60 

....do 

A  riMDA 

Santa  Bita  Mount's. 

....do  ............. 

....do 

....do  ............. 

....do 

.... 

....do 

...do 

.  do 

.  ...do 

C*lif"mia-  - 

San  Diego 

do 

....do  . ............ 

....do 

...  do  ............. 

....do  ............... 

....do 

. . .  do 

do  ............. 

...  do 

CJolomdo 

CaAon  Cltv 

Gravelly 

1L18 

79 

80 

do 

....do  .  ..... ........ 

...  .do  .....••......•• 

TTiAb  --- - 

Lewlston 

Bocky 

6.46 

66 

19 

NeTftdft 

Danville 

Qravelly 

• 

California 

Scott  Mountains 

....do  ............... 

Booky 

14.49 

300 

76 

. .  do    ............ 

....do 

Colorado .......... 

Forest  City 

17.72 

136 

44 

•  • •  do  • ••••«•  •••••• 

....do 

do 

....do  . .. .••■••..^.... 

•  •  • « do  •••••••  •••••• 

....do 

...do 

....do 



S.  Ex.  5- 


40 
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8 


ooea 

908b 

908« 
Olla 

nu 

01 U 

911 

911 

690a 

0906 

890 

640a 

981a 
9616 
981 
889a 

721a 

72U 
972a 

9726 
960e 
96<Ie 
669a 
1177a 
11776 
1177e 
11776 
272«a 
272*6 
272s6 
272 
272 
1035a 
10356 
847a 
8476 
847« 
847e 
847 
847 
522a 
522 
961a 

9616 
1054a 

10546 
1054 
1054 
552a 
1012a 


NAME  OF  WOOD. 


BotanloaL 


Salix  amygdaloides 

do 

do 

do 

do 

do 

do 

do 

...   ..do 

Salix  laevigata 

do..:. 

do 

Salix  laaiandra,  var.  lanci 

folia. 

do 

do 

do 

Salix  lanlandra,  var.  Fend- 

leriana. 
Salix  flavesoens 


do 


Salix  flayescens,  rar.  3coo- 
leriana. 

do 

Salix  Hookeriana 

do 


Salix  laaiolepia  . 
Salix  petriolariB 

.'.'.y.'.doV.'V.y.', 


do 


Coininoii. 


TEAXBTEBSR  TESTS. 


5  £ 


7.320 
7.500 


So 


631.000 
662.000 


Lbi.ptr 
9q.  tn. 


8.750 


680.000 


I  10.52<r 
7,030 


8,390 


710,000 
668,000 


723.000 


10,080  I     1,446.000 
10,640       1.544,000 


6,720  I        403.000 
11.590  '    1.388,000 


Aspen ;  Qaaking  Asp 
do 


Popnlas  tremaloides 

do 

do do 

do I do 

do do 

do I do 

do    j do 

Populns  grandidentata  . . . '  Poplar 

do  .- j do 

do ! do 

do I do 

do ' do 

do ! do 

Populns  heteropbylla I  Cotton  Tree 

do I do 

Populas  balsamifera Balsam   Poplar; 

Gilead. 


13.330  I    2.040.000 
12, 730       1,  536, 000 


11.660 

8,260 

10,060 


1.220,000 

8«8,000 

1.  395. 000 


"S 

on  par 
rain. 

9 

8? 

c 

S- 

S 

p* 

a 

i 

r  9, 

e 

»  a  -        — 

8.050 
7,780 


1, 178,  000 
923,000 


10.310 

12,  640 

9,990 

10.  730 


1.220,000 
1. 340.  000 
1.446,000 
1,367,000 


Balm    of 


do 


Popnlns  balsamifera,  var. 
candicans. 

do 

do 


do 


Popnlas  angnstifolia 
Populas  trichocaipa . 


10126      do 

1028a  ' do 


10286 
255a 
804a 
8046 
309a 
309a 
3092| 
309 
754a 
7546 


do 


Populus  monilifera 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


do 


Cottonwood. 


.do 
do 

do 

.do 

do 

.do 

do 

.do 

.do 

.do 

do 

do 


9.220 
8.230 

7.5,'50 
8.970 


1.  005. 000 
1. 173,  000 

1,220.000 
939.000 


8,510  I     1.102,000 


5,750 
9,790 

0.150 
9,940 

0.240 
7,860 
0.480 
8,660 


694,000 
1, 478, 000 

1. 478,  000 
1.  730. 000 

1.571.000 
040.000 

1, 178. 000 
900.000 


12.  810 
10,800 


1.  647.  000 
1.104.000 


12,0.'i0 
13,430 


1,981,000 
1,  730,  000 


3.100 
3,870 


4,600 
3,450 
4.460 


4.640 
3,800 


tq.tn. 

f.auo 

1.310 


5.280 
5,380 
4,070 

5.810 

5,810 
7.180 

6.130 
6.250 
5.890 
5,480 


3,050 
3,830 


3.750 
4,100 
4, 720 
5.  .'160 
5,280 


5,000 
6,180  ' 
4,020 

4,150 

4,060 


4,020 
3,830 
3.850 
5.200 

5.520 
6.500 

5,070 
4.230 
3.790 
4.040 
5.560 


5.520 


1.040 
970 


1.4M 
1.970 


1.490 

1,290 
WO 

"il70 

1.390 

1,420 
1.490 

2.100 
1.570 

"i,990 


970 
1.380 


1.140 
690 


1.520 
1,210 


910 
850 


1.230 

i.ioe 

1,M« 


1,030  1 

800  I 
1.090 
960; 

770  ' 
1,0» 

790 
^^ 
690 
690 
2,210 
1.170 


■ 
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GBOWir. 

SoQ. 

Diameter  of  tree. 

NUXUR 

OF  BUfOe 
or  THKB. 

Bute. 

Town  or  coonty. 

1 

1 

Bemarks. 

Colorado 

Forest  City 

Inehe9. 

...  do 

...  do 

Nerada 

Bocky 

Micfaigan 

Heraey 

.  -  -  do' 

.^^. : 

Wew  Bmnswick  .  -  - 1 

Bridgeton 

••••do  .•••••••..••• 

...  .do  ....... ........ 

••••do  ••••••••••••• 

....do 

....do .•....- 

••••do  ••••••••••••• 

..  ..do 

l^ernont  ..•• 

Charlotte 

....  do  . ..«..«.••.•* 

...do 

....  do ............. 

...do 

do 

....  do  ............... 

....do 

...do 

....do 

....do 

'....do 

....do 

C^lifnmf  *.  -  _ 

Smi  Dieeo 

Sandy  . . . , 

9.21 

8 

32 

....do 

UMU    J^MV^V    .......... 

....do 

do 

....do  ............. 

....do 

....do 

....  do    .  .....a...... 

....do 

....  do  ............... 

....do  ............. 

....do 

....do  ............... 

Arisona 

Santa  Bita  Mount- 
ains. 
....do  ............... 

Booky 

do 

....do 

do 

....do 

....do 

....do 

....do 

do 

....do  ............. 

....do 

....do 

•  • . . do  ............. 

....do 

....do  ............... 

....do 

....  do  ..............' 

....do 

....do 

....do 

do 

....do 

....do 

do 

^ 

■...do  ....•..•...•. 

....do 

....do 

....do 

....  do  . .............. 

....do 

Dakota 

Deadwood 

Grarelly 

Oreffon 

Ashlftod  (lUfcw.niill). . 

California 

Strawberry  VuUey. . 
.. ..do ... 

Low,  wet 

....do  ............. 

....do 

....do 

Strawberry  Valley. . 

Oreff  on 

Ashland  (saw-mill)  . 
San  Bernardino  (saw- 
mill). 
ICissoola  (saw-mlU) . 
....do  ............... 

C^Iifomi*  » , 

Montana 

...  do 

California 

Lassen's  Peak 

....do 

....  do  ............... 

Colorado 

Cation  City 

...  do 

...  do  ........ ....... 

C^ifornlft     

Soott  Mountains .... 

....do 

Soott  Mountains 
San  Bernardino  (saw- 
mill). 
. . .  do 

....  do  ....... ..>>.• 

...  do  ....... ...... 

•  •  •  •  ■ 

....do 

....  do  ............... 

....  do  ............. 

....do 

....do 

....do 

Arisona  ........... 

Santa  Rita  Mount- 
ains 
..    do 

Dry.gravelly 

....  do  ............... 

20.08 

53 

102 

....do  ............. 

...  do  ............. 

....do 

....do 

....  do    .....a....... 

....  do 

....do 

....do 

....do 

....do 

BriiUh  Colnmbia . . 

VaneouTer's  Island. 
....do 

....  do  ......•*•...... 

...  do 

....do 

....do 

...  do 

...do 

...  .do  .  ............ 

....do 

...  do  

Cok»rado  

....do 

Forest  City 

do 

Moist,  sandy  loam.. 
do 

10.50 

28 

48 

^ 
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11 
S 

I 

g 

•3 


754c 

7&4« 

754e 

659a 

6596 

6500 

6590 

659 

646a 

6466 

909a 

9096 

9120 

9120 

912 

912 

634a 

6346 
662a 

6626 

062c 

6620 

6620 

662 

379a 

8796 

7820 

7820 

782 

782 

783a 

783a 

7836 

7«»0 

7830 

790a 
7906 
7900 
7900 
790 
792a 
7926 
792c 
7920 
7920 
7960 
7960 
796 
796 
874a 
874a 
8746 
874 
1099a 
10996 
1017a 

10176 

10170 

10170 

1017 

1021a 

10216 
350a 

8506 


HAMK  OP  WOOD. 


TEAX8VBB8S  TB8TB. 


BoUusioal. 


Popalus  monilifera  . 

do 

do 

Populas  FremoDtii . . 

do 

do 

do 

do 

Populas    Fremonii, 

WiftlezenL 
do  .  


Common. 


o 

H 


-=5 


Cottoowood  12,200 

do 


8,390 
11,600 


var. 


do 
do 
do 
do 
.do 
do 


Libooedms  deeurrens. 


.do 

.do 


do 

do 

.....do 

do 

do 

Thoja  occideotalis 
....!^do 


do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Thuja  gi^antea 


.do 
do 
do 
do 
do 

do 


Cbamfficyparia     sphaeroi* 

dea. 
do 


do 

do 

do 

do    

do 

do 

.do 

.do 

do ;  11,410 

10,090 


10,520 
9,860 


do 

, do 

do 

do 

do 

^yllit«  Cedar. 


do 
.ao 

do 

.do 

do 

do 

.do 

do 

do 

do 

do 

.do 

do 

.do 

.do 

.do 

do 

.do 


1,647.000 


1.446.000 
1,544,000 


962,000 

976.000 
2. 241,  MO 
1,  283,  OOO 


8.310 
9.200 
8,890 

10,080 
11,220 

9,390 
9,390 


1, 134, 000 
1,178.000 
1. 158, 000 

1,158,000 
1,308,000 

1. 283. 000 
1,360,000 


6.530 
6,310 


7.808 


7.560 
6,406 


694,000 
631,000 


806,000 


816.000 
'896.066 


do.... 

do  .  .. 

do... 

do... 

do.... 

do... 

do..., 

do... 

do  .... 

do... 

do... 

do... 

do... 

do... 

do.... 

do  ... 

do... 

do  ... 

do... 

...  do... 

Bed  Cedar 


8.390 
8,420 


5,660 
5,050 
5,060 


8.400 
9,530 


8.400 

9,360 

11.740 

11,760 


.do 

do 

do 

do .. 

do 9,120 


do 

White  Cedar 


do 


10,370 
4,700 

5,460 


902.000 
790,000 


472.000 
396.000 
378,000 


1.139.000 
1, 134, 000 


816.000 

816,000 

1. 536. 000 

1,544,000 


1,  416.  000 

1, 478.  000 
385.000 

486,000 


G 

I? 


0 

o 

s 
a 


JJn.  per  Un.  per 


09.  tn. 


5,500 
6,510 


5.440 
5.320 
5.000 

4,640 
6,010 
5.970 


4,860 
5,264) 
4,990 

5,440 


7,780 
8.270 


4.110 
4,040 


4.930 
4,480 


4,960 
4,800 


4.250 
3,870 


2.660 
2,8<W 


4.040 
4.540 


5.300 


5.810 
3.930 
5.160 


•g.ta. 

1.450' 
1.S09 


1.280 

1,1m 

2,910 

1,240 
1.360 
l.OfiO 

Kill 
1,100 


1.170 
1.310 


1.710 

"isso 

730 

650 

830 

l.OW 


990 
930 


940 


5» 
739 
AM 
875 


7» 
930 


900 
940 


...     .  875 

6.130      1.2W 

7.380  I 

5,690  .       750 

1,080 
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WHBBK  OROWH. 


Stato. 


Town  or  county. 


Florida.... Chattahoochee. 

do ...  do 

do I do 

Call  fi  •mia I  Sacramento  Valley . 


...  do 
..  do 
...do 
...do 
...do 

..  do 


..  do 

...do 

..do 

...do 

San  Bernardino. 


do 


SoiL 


AlluTial 
..  do... 
..do... 
...do  ... 
..do... 
...do  ... 
..  do  ... 
...do... 


9 


« 

s 
.a 

Q 


KCHBER 
OK  BIXOB 
IM  TUSK. 


Inehst. 


■\- 


11.48       19 


Galifuniia 


do 
do 


...do 

..  do 

...do    

..do 

...do    

Vermont 

do 

Kew  Bmnswick 
..do 


..do 

...do 

...do 

...do 

...do 

...do 

..do 

Province  of   Que- 
bec 

...do 

. .  .do 

...do 

...do 

...do 

...do  

do 

..  do 

...do 

..  do 

...do 

...do... 

...do ■ 

Mftine 

...do 

...do 

...do 

WiBconain 

...  do 

Oregon  


, .  do 

...do 

.  do 

..do 

..do 


....do  . .. 
Alabama 

...  do  ... 


(Saw .  mill,  Straw- 
bt*rry  Valley.) 

...do 

(Sawmill,  San  Ber- 
nardino Mount'nfl.) 

..do 

..do 

...do 

..do 

...do    

Monkton 

...do 


10 


Remarks. 


Bridgeton 

..do.*.'.'.! 

...do 

do    .  .. 

Amqui — 


do 
do 
do 
do 


Mata  wamkeag 

— do 

...do 

-  do 

Eau  Claire 

. ..  .d(i 

(Wiedler'n  saw-mill, 

Portland.) 

...do 

...do 

...do 

...do 

Portland  (Furniture 

Company). 

do 

CottAgeHill 


Cold,  peaty 
do 


8.77 


Drift 
. . . .  do 


do 


Sandy,  wet 


71 


19 


11.73 


21 


620       TESTS   OF   IRON   AND    STEEL    AND    OTHER   MATERIALS. 
Table  4.— CONSOLIDATED  TABULATION  OF  RESULTS— Continaecl. 


• 

J 


g 

I 


MAME  OF  WOOD. 


BotanioaL 


Comnon. 


2S0€ 

350« 

850 
850a 

8606 
850« 
8S0« 
851a 
e5lb 
851e 
85U 
851 
652f> 
852« 
852 
969a 
9696 
969 
969 
983a 
9836 
994a 
9946 
994e 
994e 
994e 
1000a 

10006 
1OUO0 
1000 
701a 

707a 
7076 
707< 
707« 
675a 
6756 
6756 
691a 
6916 
691 
1100a 
11006 
11000 
1100 
624 
624 
9390 

939e 
939 

1102a 

1102 
692a 
6926 
14a 
146 
327a 
8276 
327« 
327 
734a 
7346 
734 


Chamecjparis    sphsroi- 

do 

do 

do 


White  Cedar. 


TRAX8TRB8K  TISTB. 


•  & 

Bo 


a 

9 


a 
© 

5 

a 
ti 

•r 
a 


do 
.do 
.do 
.do 
.do 

do 
.do 

do 
.do 

do 

do 


do 
do 
do 

do 
do 
do 
.do 
do 
do 
.do 
do 
do 
do 
do 


Chamncyparis  Natkaensis  Alaska  Cedar ;  Yellow  Cedar 


6,940  !        681,000 


7,910 


579.000 


6.720 
7,300 


631,000 
723,000 


Lbt.  per  Lbt.  ftr 
f^.ta. 
710 

96e 


3,910 
3,650 


3,610 
3,340 

880 
1.100 



do 
do 
do 
do 
.do 
do 
do 
do 
do 
do 
.do 


do 
.do 
do 
do 
do 


6,720 

12,200 

9,900 


14. 610 
13.360 


do I  12,500 


......do 

do 

do .. 

CharosDcyparU   Lawsoni- 

aoa. 

do 

do 

do 

do 

CapreMBus  macrocaTi»a — 

do 

do 

Capreanue  Goveniana 

do 

do 

CapresiiaB  Macnabiana  . . . 

do 

do 

do . 

Juniperiis  occidentalin 

do 

Jnoiperus      occidentalis, 

var.  cox^agens. 

do    

do 

do 

do    

Jonipems  pachypbloea .  . . 

do ) 

Janiperas  yirginlana 

do 


do 
do 
do 
do 
do 


do 

do 

do , 

Port  Oxford  Cedar 


do 

do 

.      do 

do 

Monterey  Cypress 

do 

do 


Juniper. 

do. 

Cedar. . . 


.do 
.do 
.do 
.do 
do 
.do 
do 


do... 

do  ... 

do... 

do  ... 

do... 

do... 

Red  Cedar 

do... 

do... 

do... 

do... 

do  ... 

do... 

do... 

do... 


13,450 
13,340 


10.030 
4,040 


11,760 

11.740 
14,760 


517,000 
1,158,000 
1.544,000 


1,  730, 000 
1.823,000 
1,608,000 
1,  647, 000 
1,  618, 000 


1,237,000 
1,085,000 


1,367,000 

1, 730, 000 
1,  981,  OOO 


14.910  j     1,657.000 
15, 100       1. 544. 000 


7.470 
9,450 


9.120 
4,910 


6.54,  000 
816,000 


816,000 
649,000 


6, 720 


11.220 
10,600 
10.  060 
10.610 
12,200 
8,050 


1, 020,  000 


9*26, 000 
846.  000 
701.000 
731,000 
89U,  IKM) 
926,000 


15, 100 
14,780 


1.120,000 
1,260.000 


3,570 
4,070 
3.710 
3,650 


5,240 
6.250 
7,300 
6,920 


6,850 
6,610 


6,190 
6.420 
6,430 


6.630 
6,810 


6.060 
6.530 


4,670 
4,150 


8,040 
6.050 
8,590 


780 
710 

isio 

1,900 


910 

969 

1.650 

1,330 


1,280 
1.500 


2,000 
1,S» 
1,400 


l.OM 
1,070 


3,439 
3.310 

2,350 


2,2» 
2.4O0 
2,850 
2.450 
4.3» 

4.010 
S,9» 


I     .... 

6,330 
6,610 

2,000 
2,570 

'7.046* 
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WHBRS 

GROWN. 

Soil. 

• 

1 

« 

a 
s 

NUMBBR 
r>F  RINGS 
INTRKB.   1 

( 

SUte. 

Town  or  ooanty. 

1 

• 

Remarks 

A  If^bftinft 

Cottage  Hill 

...do    

Sandv.  wet 

Inehet. 

do    

....do 

11.78 

...     . 

21 

6 

...do    

. . .  .do 

....do 

"MAnnarhnAAttii.  . 

Beverly 

Swamnv 

18 

Total  In  heart  and 

...  .do    ............ 

.do 

..  do . 

sap. 

do      

....do 

....do 

...  do 

...  do 

....do 

flO   - ..*••... 

....do 

.... du  ............... 

19 

Do. 

-  do      ....••.••• 

..  do 

. . .  do 

...do   

....do  .............. 

....do 

_ .  do      ........ 

.  ...do 

....do 

- . . .  do 

..  do 

do 

Ha 

...  do 

...  .do 

20 

Do. 

do 

...do 

....do 

...  do ..• 

,  ,  .do 

...do 

jLlaaka 

Sitka 

. 

...  do  

....do 



....  do  •••.••••....• 

do 

....  do 

do 

Sritiah  Columbia .  • 

Victoria  (saw-mill) . . 

. 

. do 

.  ...do 

Alaska 

Perils  Strait 

1 

....  do  .     •  ........ 

. . .  .do 

...   . 



do 

...do 

do 

...do 

...  do  

...  .do  .  ...          .... 

.  ...do 

Portland  (Weidler*0 

saw-mill). 
. . .  do 

1 

1.-   ._ 

....do    .- 

. .  do 

, do 

• 

.  do 

do    . .     

1.    

•OresoD. 

Marshfleld      (Dean 

&^  Co. '8  sawmill). 

....do 

! 

do 

1 

do 

...  do    

......    -.--. 

f 

. ...do 

.  ...do 

i 

do 

.do 

11.14 

■California 

MnninrAV    _ 

Gravelly  loam 

....do 

•  •      • 

95 

Do. 

.  ...do 

. . .  .do 

....do 

—  do 

Marin 

....do 

...do 

Dry  ridees 

.; 1.." 

....  do  - 

do 

....do 

1 

do 

. ...do  .......   

....do 

i 

....do • 

Calistoga 

....do 

9.21 

36 

....  do 

....do 

....  do  ............... 

. . .  .do 

....  do 

...  do 

...  do 

....do 

....  do    ......a........ 

0.21 

86 

...,do 

Treka  Plains 

. ..  .do 

(  Gravellv 

....do  ............. 

X*  .  ^»  WU  J    ......    ...... 

do 

"Texaa 

A  'i^tin - 

Tjimw»tone  t  - » 

5.28 

1  - 

28 

23 

....do 

. . .  .do 

....  do 

....do  ............. 

....  do 

...  do   ••••.«........ 

....do 

....  do 

....  do  ............... 

1 ...... . 

. . .  do 

. ..  .do 

. . .  do 

Arizona 

Santa  Rita  Monnt'ns 
do 

Gravelly 

...  do 

. . . .do 

Brookline 

Drift 

9.06 

49 

19 

,.,.do 

...do 

...  do  ............... 

Texas 

....do 

Dallas 

...  .do 

Calcareoos 

....  do ...... 

19.05 

66 

16 

....do 

....do 

...  do  . •  ............. 

....do  .......... 

. do 

....  do  ............... 

Florida 

Chattahoochee 

do 

...  do  ............... 

...do 

do 

-...do 

...do 

...  do 

1. .. . . 
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S 

B 
1 

g 


XAMB  or  WOOD. 


BoUnkal. 


Commoii. 


734 
800a 

8006 
MUe 
800 
837« 
837« 
»7 
837 
924 
1055 
1055 
1249a 
1250a 
1251 
1252 
1258a 
1254 
635a 

5856 
535e 
535/ 
542« 
542« 
542 
741a 
7416 
741« 
741 
657a 
6576 
657« 
657« 
666 
673a 
6736 
6736 
710 
711a 
7116 
711 
712a 
7126 
713a 
7186 
713« 
713/ 
714a 
7146 
714 
715a 
978a 
9786 
978 
62a 
62a 
62« 
62« 
277a 
2776 
277* 
277 
651a 
6516 
6516 
651 
16 
U 

u 
1 


Janip^ms  VirginiAn* ;  BedC«dar 


I... 


do 

do 

do 

.do 

do 

.do 

do 

do 

.do 

do 

do 

do 

.do 

do 

.do 

do 

do 


do 

do 

.do 

do 

.do 

do 

do 

do 

do 

.do 

do 

do 

do 

do 


TRAXBVXB8K  TESTS. 


lLfm.ptr  Lbt.pn 


10,830 
11,560 


1,102,000 
1, 242,  OuO 


6,440 


:i: 


12,750 


10.750 
5,640 
6,ri0 

do I  12.810 

do 1    7.470 

do 10.ff80 

Tucodhun  distiehnm '  Cypress 9,6M) 


do 

do 

do 

do 

do 

do 

do 

do  

do 

do 

SeqaoU  gigsntes 

do 

do 

do 

do 

Sequoia  sempei^irens 
do 


.1. 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.  do 

do 

do 

do 

TszuB  brevifolis . 

do 

do 

Torreva  taxifolis 
cfo 


....  do.. 

do.. 

....  do.. 

do    . 

....  d».. 
....  do    . 

do  .. 

.  ...do  .. 

do  .. 

....  do.. 
Big  Tiee. 
..?.  do.. 
....  do.. 

do    . 

do.. 

Bedwood, 
do  .. 


9.530 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
.do 
do 
do 
do 
do 


9.860 
10.030 


7,300 
6,720 


5,760 

9.150 

10.080 


1.266,000 


1, 178, 000 
631.  OUO 
868,000 
966.000 
868.000 
0*26.000 

1,53^000 

1.730,000 


1,289.000 
1,333,000 


846.000 
662,000 


511,000 

772,000 

1,020,000 


9,360 
8,320 
8,390 


994,000 

1,0«8,000 

816.000 


do 

do 

do 

do 

do 

do 

ToRvya  Callfomics. 

do 

do 

do 

Pinns  strobos 

do 

do 

do 


Yew 


do 

do 

Stinking  Cedar. 
do    


do 

do 

do 

do    

do 

do 

Calif(»rnia  Natmeg 

do 

do 

do    

White  Pine 

do    

do 

do 


5.640 
8.400 
8,000 
9,070 


10,520 
11,580 


4,240 
16.480 
14.490 


13,540 


12,090 
12,500 


6.720 
10.030 


9,790 


772,000 

923,000 

1,260,000 

952,000 


1,068.000 
962,000 


926.000 

1.260.000 

926,  OUO 

'"923.*000 


1,388,000 
1.266,000 


648,000 
631.000 


1.840,000 


5,080 
6.250 


4.560 
4,400 


5.200 
6,290 
7,340 
5,230 


5,850 


6,250 
7,140 


6^010 
6,010 


5,625 
5,060 


5,640 
5.400 


6,150 
6.570 
6.330 

5,806 
7.090 
4.720 
4.6if0 


6,330 
5,280 


6.530  ;. 
5.600  I 


5,930 
7,820  '. 


6^450 
6.530  ' 


6,870 
6.230 
4,960 


5,040 


4,800 
<666 


l.SO 

2,i<ie 

1,5M 
l,3iy 


2.2U 

'2.980 
2,^ 


1,2» 


1,179 
1.331 


900 


8i5 

960 
840 

800 
850 


1.080 
854 


2,«eo 

38M 
8,830 


2,640 
2.7W 


1,550 
2.000 

1,600 
1,8W 


1,150 
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WHKRl 

.  GROWN. 

SoiL 

i 

o 

1 

1 

MUMBKR 
OF  RIMOS 
IN  TREK. 

State. 

Town  or  oonnty. 

1 

i 

Bemarks. 

Florida 

Chattahoochee 

Saint  John's Kiver.. 
...  do 

Calcareous 

Inches. 

. ...do 

Sand  V  loam 

..... 

...do    

....  do 

. . 

...  do  

.do 

do 

....do    

. . .  do 

. .  do 

.::::: 

SiIaMiachiiBetta 

DaiiTers 

..  do 

Drift    

. . . .do 

....do 



. . . .do 

do 

. ..  .do 



. . .  do 

, . .  do 

...do  

Florida 

Chattahoochee 

ToDiifleld 

Allnvial 

l(faiiiiachiiM*rttii. ... 

Drift 

do 

.So  ...:::;:::... 

...do 



1 

1 

Alabama 

Stockton 

AUnvial 

9.84 

&8 

Total  in  heart  and 

...  .do 

...  do  

....  do 

sap. 

...  do 

...  do    .............. 

.. .  .do    

...  do  

....  do  . 

.  ...do 

...  do 

Otis  &  Co.  (saw-mill) 
....do 

White  cyr 'CSS. 

do    

....do    ............ 

...do 

Florida 

Chattahoochee 

20.24 

230 

55 

Do. 

...  do 

. ...do . 

Do. 

• • .  do  ............. 

. .  ..do 

Do. 

...do    

...  do 

Do. 

CaliComia 

Tnlare 

Granite 

....do  ............. 

....do  ............... 

do 

....do  ............. 

..  do 

....  do  ............... 

....  do 

....  do 

....  do  ............... 

...  do 

..  do    

....do 

...  do  ............. 

KiiHsian  Ri^Ar .,,.,- 

....do 

....do 

...  do 

...  do ...•••• 

...  do 

Santa  Cmis 

Top. 

California 

Mendocino 

do 

do 

... .do  ............. 

..  do 

....do 

. - . .do 

...  do  ............. 

. . .  do 

do    

....  do       ...........a... 

...  do 

....do 

* 

...do 

...do 

••••••• 

do 

..  do 

...  do    ...... ...... 

. . .  do  ............ 

"  •  •  •  " 

Grain  onrled. 

Orofcon 

Portland 

Moist,  rich 

•  •••••  . 

do 

do 

....do 

•  •  •  •  • 

do    

. . .  do    . 

...do 

Florida 

Chattahoochee 

...  do 

Allnvial 

....do 

....do  .  - 

..  do 

....  do 

•••  j"  

...  do  ......... .. 

. ...do    

do 

..  do 

Calcareous 

11.18 

78 

12 

...  do 

...do 

...  do  ............. 

...do 

...do 

do       .   .. ... 

do 

do 

California 

Marin 

Stony 

14.21 

73 

20 

do    ............ 

....do  ............... 

.  ...do 

do    ...... . 

... .do  ............... 

....  do 

...  do  ............. 

. . .  do    ..  ........... 

..  do 

Vafuianhfififtttii ..... 

Brookline ........... 

Drifts 

20.08 

61 

10 

do ........ 

....do 

.d?........:: 

. .    do    ......... 

....  do    .............. 

do 

....do 

....do 

....do 
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I 


a 
e 


HAMB  or  WOOD. 


BotanicflJ. 


Pious  strolnu 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


7T7« 

T77« 

777 

777 

788a 

7886 

7886 

788 

788 

78»a 

7806 

7886 

789 

780 

797a 

7976 

797 

797 
1044a 
1044a 
10446 

1044«    do 

1044«  I do 

975a    PiooA  monticol* 


075 

987a 

0876 

087« 

087« 

087 


do 
do 
do 
.do 
.do 
do 


63i^a  I  Pious  Lambertisoa 

I 

W8a  do 

6686  1 do 

730a  j do  ...  

7306  I do 

819a  I  Pinns  flezilis 


White  Pine. 

do 

do 

do 

do 

....  do 

do.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


8106 

819e 

819e 

819 

9l3a 

902a 

9026 

002 

661a 

6616 

6616 

661 

661 

656a 

6566 

656« 

656 

656 

307a 

307« 

882a 

915a 

631a 

6316 

821a 

8216 
8210 
8210 
82U 


do ,-.. 

do 

do 

do 

do 

Pin  OS  albicAulis 


do 

I do 

Pinusreflexa 

! do 

do 

! do 

do    

Pinns  Parryana 

do 

do 

do 

do 

' do 

Pious  ednlis 

do 

'  Pious  mooophylla 

.     .    do 

i  Pious  Balfouriana 

I do , 

Pious  Balfouriana, Tar.  ari- 
stata. 


do 

do 

do 

do 

do 

do 

Sugar  Pine  . 

do 

do 

do 

do 

White  Pine 


do 

do 

.do 

.do 

do 


White  Pine. 

do 

do 

do 

do 


do 
.do 
.do 
.do 


-a 

la- 

Je 

a 

o 


c 

«3 

5 

s 

a 


ii«6ao 


868,000 


Zb9.j^Lb€.pm\ 


t 


520 


9,130 
6,070 
9.390 
0.870 


1,418,000 

926,000 

1,478,000 

1,478,000 


3,940 
3,750 


:£ 


m 


8,170 
7,550 


1. 051.  000 
1,035,000 


I     5,480 
'     5.000 


9,210 
8,000 


1,388,000 
1,215,000 


5,610 
8,400 


962.000 
1,283,000 


9. 820  I    1, 780, 000 


7.560 
8,830 


1,035.000 
1,266,000 


Pifion  Nut  Pine 

do 

do 

do    

Foxtail  Pine;  Hickory  Pine 

do 

Foxtail  Pine 


do 
.do 
.do 


9.860 

8.280 
9.410 
7,780 
7.590 
9.850 


9,100 
11.120 


1,266,000 

1.  051. 000 
1,158.000 
1,158.000 
1.051,000 
1. 178, 000 


1,068.000 
1.260,000 


5,690 
6.650 

10.060 


9,900 
12,200 


1,260,000 
1,446.000 


4.970 
7,230 


555,000 
534.000 


6,420 


609,000 


4.040 
4,240 
4.160 
7,990 
11, 070 

9,760 
6,720 


59B,000 
739.000 
772,000 
949,000 
1,266,000 

990,000 
828,000 


5,160 
4.170 


4.920 
4,430 


5^440 


4,400 
4.430 
5.730 


5,440 
5,440 
4.1>20 
4,210 


5.200 


7.140 
6,770 


4,680 
4.960 

4.960 
3,590 
4.210 
4,230 
5.360 


1,0« 
l.OM 


7S0 
840 


5.190  ;    1,1291 

i       875) 

1,170 


1,01« 


1,17» 


4.520 

'•'". 

"•"( 

4,110 

87S 

! ^ 

1 -•• 

],3« 
1.4« 
l,TW 
1.7» 

1,S» 


i,eio 

1,7» 


3,C» 
2,530 


8,010 

2,» 
2.5W 
2,410 
1,T7I 


2.2M 
l,4i0 
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Table  4.— CONSOLIDATED  TABULATION  OF  RESULTS— Continued. 


WBKBB 

oBOWir. 

Soil. 

• 

1 

o 

1 

NUMBKB 
or  RIMOB 
Uf  TBIB. 

Bute. 

Town  or  oonnty. 

1 

i 

Bemarks. 

Charlotte 

Wet.  awamny ...... . 

Ineh^i. 

^Air  BnuMwiok 

- .  do    ............ 

....do 

•  • • •  do  ••••••••••••• 

Brideeton 

••••do  ..••••••••••• 

....do 

....do  ...•..••••••• 

....do 

....do  ............. 

...  do    

....  do  ............. 

....do 

ProTince  of  Qaebec 
...  do ... 

Xmoni 

...  do 

...  do  ............. 

...do 

....do 

•••.do  ..••••••••••• 

....do 

.... uO   -  ............ 

....do  ............. 

....do  ............. 

...  do    

If  AOlAl^hllMttft  t .  . . . 

Beading 

Drift 

&4« 

16 

15 

^ . . . do  . ....... ...... 

....do 

....do 

.    -  do  ............. 

. • •  •  do  ............... 

....do 

- 

....  do  ............. 

....do  .....••......•. 

do    

...  do  

....do 

....do 

'RiitiHh  Colnmhia 

Boasard's  Inlet  (saw* 

mUl). 
...  do 

.. .  do  ............. 

OrMTOD 

Caaoade  Monntalna . 
...do 

Moist  loam 

8,800  feeteley»tion. 
Do 

.^  .:::::..::.. 

....  do   .............. 

. ...do 

....do  ............... 

....do 

Do. 

...  .do  . ...... ..••.. 

....do 

....do  .....•••....... 

Do. 

....do  ............. 

....do 

....  do  ............... 

Do 

California 

Strawberrr  YaUej 
(aaw-roill). 

•  •  •  •  do  •  •••••••••••• 

Laaaen's  Peak ...... 

. , .  do ••••• 

....do 

Colorado ••• 

ForreatCity 

....do 

OrayeUy 

19.76 

120 

88 

Tree  grown  at  an 
eleralion  of  10,000 
feet. 
Do. 

....do    ........a...... 

• • •  do  .•••••••••••• 

...  do 

....do 

Do. 

...  do  . •••••••...•• 

....do 

....do 

Do. 

.  ...do 

....  do    ....•..•••.... 

....do 

Do. 

If  OTftdft 

Danrille 

....do  ............... 

Britiffh  Colombia. ,  > 

Silyer  Moant'n,  near 

Praser  BiTer.^ 
....do 

19.45 

160 

60 

....do  ............. 

AlisfllA 

siuataRita  Mount's. 

.  ...do 



....do  ............. 

....do 



....do 

...do 

...  do  

...do 

Californift 

San  Diego 

....  do     .    ....a.   ...... 

...do..!:. 

....do 

....do 

,...do 

....do 

....do 

..  do 

do 

...  do 

•  •••••  • 

CVilonido 

Cafion  City 

Orayelly 

11.18 

79 

80 

do : 

...  .do  .  • 

....  do    ............a.. 

TjUh     

Lewiaion 

Booky 

6.46 

66 

19 

Kevmda 

Dmnville 

Gravelly 

California 

Soott  Mountaina 

. .  ..do .- 

Booky 

14.49 

809 

75 

....  do  ............. 

....do 

Colorado  •••••• 

Foreal  City 

17.72 

136 

44 

...   do  . •..•.•••...• 

....do 

-.  -  - . AO  .  ......  ...... 

....  do  . .. *.••*■••.... 

....do  ............. 

....do  ............... 

....... 

...do 

....do 

S.  Ex.  5. 


40 
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fl4a 

nsa 

3156 
785« 
7856 
785« 
78S« 
785 
1074a 
1074 
1075a 
1075 
1076a 
10706 
1075 
90te 


1154a 

11546 

1154« 

1154« 

U56a 

11566 

1155« 

11550 

115«a 

11560 

1156e 

619a 

626a 

630a 

6806 

632a 

686a 

680a 

718a 
7186 
731a 
7316 
007a 
010a 
633a 
6336 
667a 

6676 

667« 

667« 

667 

664a 

6646 

6640 

664« 

664 

007a 

0076 

097 

007 

208a 

2086 


■ 

do  

do 

do 

Pinna  Arixonica . 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Pinos  ponderoaa. 

do 

do 

do 

do 


.do 
.do 


do.: 

do 

do 

do 

do 

do 

Pinna  Jeffrey! 

do 

do 


do 

do 

do 

do 

Pinna  Chihaahaan*. 


do 

do 

do 

do 

Pinna  contort* . 

do 

do 

do 

Pinna  oontorta,  tat.  Mnr* 

nymna. 
:do 


do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

.do 

do 


YeDowPine 


.do 

do 

.do 

.do 

.do 

.do 

do 

do 

.do 

do 

.do 

.do 

do 

.do 

.do 

do 
do 

.do 
.do 
.do 
.do 
.do 
.do 


Scrub  Pine 

do.... 

do .... 

do.... 


0,940 
12.840 
13.420 
11,560 

9.620 


11,100 
10,080 


11,600 
11.470 


11.500 
10.080 


10,080 
7.030 


8,510 
11,010 


9.270 


12.640 

13,840 

6.300 

5.400 

12,060 

11.100 
14,010 

10,080 

11.740 

11,240 

11,410 

5,612 

6,300 

8,400 

4,540 

12,030 

15,110 


12,060 
10,800 


15,020 
13,430 


4,120 
4.080 


000 
2,640.000  : 
1,081.000 
1,478.000  ! 
1,158,006  j 


4.560 
4.400 
•,900 

7.380 

l.l» 
1.11* 

1,446,600 
'i'478,'60b' 


7. 


1.544.000 
1,828,000 


800,000 
555.000 


1.035.000 
1,215.000 


1.2831,000 
1,283,000 


1.242.000 


1,925,000 

1,657.000 

271,000 

377,000 

1,730,000 

1,158,000 
1,885,000 

1.618,000 

1,647.000 

1,730,000 

1,647,000 

445.000 

385,000 

731,000 

593,000 

2,040,000 

1,825,000 


962,000 
1,051,000 


2,463,000 
1,981,000 


772,000 
747,000 


Swoeo 

'5.260 


6.120 
6.530 


3.910 
4,330 


6.650 
6.530 


4.740 
5,660 


4.520 
4,400 
7.040 
6.680 
3.230 
3.350 
7.340 

5.280 
6,900 

5.750 
5.760 


6,530 
3.460 
3.710 
5,850 
4.840 


6.010 
7.060 


5.120 
<480 


6.940 
8,830 


1,310 


l,filf 


1,» 
1,1« 


2.W 
1^179 


1,40 
1,W 


1,351 
1.541 


l.« 
l,fl» 
LOTS 

^2 

1,« 

1,4» 

ll» 
1,500 

1.1» 
1,310 


l.«59 

2,«ll 
l.T» 


1,375 
I,** 


1,7» 


. 


L 
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Table  4.— CONSOLIDATED  TABULATION  OF  RESULTS— Continued. 


WHKBI  OBOWH. 

Son. 

• 

1 

1 
1 

NUMBKR 
or  BINOS 
Ur  TRBS. 

State. 

Town  or  county. 

M 

i 

Remarks. 

Colorado ........... 

Foreat  City 

TneKes. 

.  do 

...  do 

NoTada 

Rooky 

Michigan 

Hersay 

....  do  ..••.....•.•• 

....do 

Mew  Bninswiok . . . 

Bridgeton 

....do 

....do .*..... 

•••.do  ••••••••••••• 

..  ..do 

Vennont 

Charlotte 

. • •  •  do  ............. 

...do 

»  mm.  do    ...••••..■••• 

...do 

....do  ............. 

....do 

....do 

....do 

do 

...do 

'.  ...do 

....do 

California 

8an  Pi«ico 

Sandy  

9.21 

8 

32 

....do  ............. 

v/^wa    ^rtvf^v  .......... 

• . . ■  do  •.•.....•.••••• 

....do 

....  do  ............. 

....do 

....do 

....  CIO  ............. 

....  do  ............... 

. . .  .do 

do 

....do 

do 

Arixona 

Santo  Rito  Monnt- 
ains. 

....  do  ............... 

Rooky 

.  ...do 

do 

....  do    ...a......... 

....  do  ............... 

....do 

....do 

....  do  .•.•.••....•••• 

do 

....  do  ............. 

. ...do ............... 

.... QO  ............... 

.  ...do 

....do 

....do  ............... 

....do 

....  do  ............... 

....do 

do 

....  do  ............... 

....do 

....do 

...  1  do     ........a...... 

.  ...do 

«...  do  ....... ...... 

do 

....do 

....do 

....  do 

....  do  '  .•...••.•.«•«« 

Dakota 

Deadwood 

Grayelly 

Oreson  

Ashland  (saw^mill). . 

■••••• 

California 

Strawberry  Valley. . 
. . . .do ... 

Low,  wet 

....do  ............. 

....do 

do 

Strawberry  Valley. . 

Oreeon  ............ 

Ashland  (sawmill)  . 
San  Bernardino  (saw- 

mUl). 
Missonia  (saw-mill) . 
....  do 

California 

Montana 

...  do 

California 

Lassen's  Peak 

....do 

....  do  ............... 

Colorado 

Cafion  City 

...  do 

...  do 

California 

...  do 

Scott  Mountains 
San  Bernardino  (saw- 
mill). 

...  do  .......••.•.•.. 

. . . .do  ............. 

...  do 

....do  ............. 

....do 

....  do 

....  do  ............... 

...do 

....do 

Arisona  ........... 

Santa  RiU  Mount- 
ains 
. . .  do 

Dry,  grayelly 

....  do  ......... ...... 

20.08 

53 

102 

....do 

...  do  ............. 

....do 

....do 

....do  ............. 

...do 

....do 

...  do 

....do 

....do 

Britiah  Colnmbia . . 

Vancouyer's  Idand. 

....  do  ............... 

...  do  ............. 

....  do  ............... 

do 

....  do  ............... 

....  do  ............... 

....do 

.  ...do 

...  do 

Colorado  ..« 

do 

Forest  City 

....do  ............... 

Moist,  sandy  loam.. 
....do 

10.50 

28 

43 
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MAMK  or  WOOD. 


'V7 
•si 


II 


-3 

is 
i 


I 

a 


e2S6 


644 

1157« 
1157» 
1157 
llOT 
C76a 
e766 
C766 
676 
676a 
8766 
62a 
826 
82« 
82« 


.3S5a 

41696 

^56< 

.3560 

.666 

,^b6 

388a 

is; 

3880 

68 

686a 

88Ba 

8866 

380 

388 

13a 

136 

136 

1046a 

10466 

1046e 

1046e 

83a 

836 

830 

83« 

622a 

621a 

621 

1169a 

11006 

llOOe 

llOOf 

1172a 

11726 

11720 

11720 

270a 

2796 

2706 

270 

821a 

8216 
8210 
3210 


PiBU  eonlorto,  T»r.  Mnr- 
isyaaa. 

do 

do 

do 

do 

Pfnns  Sabiniaaa 

do 

do 

PfaiiuCociltflsi 

do 

do 

do 

FfaiiM  JBrigiri* 

do 

do 

do 

PfniM  tnbereiibite 

......do  ..........•••••••• 

PinnsUDdm 

do 

do 

do 

do 

do 

do 

......do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Pinns  rigid* 

do 

do 

do 

do 

do 

do 

Pinna  MTotiiia 

do 

do 

do 

Pinna  inops 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Pinna  inopa,  var.  clanaa. . 

do 

do 

do 

Pinna  pnngena 


Dagger  Pino;  BnUPine 

do 

do 

BnllPine;  Yellow  Pino . 

do 

do 

do 


10.640 
0.680 
11,040 
10,606 
11.760 


1,388.000 

1,306,000 

1.388. 000 

772,000 

902,000 


11.740 
10,080 


1,730,000 
1,510,000 


9.610 
11.590 


1.220.000 
1,478,000 


LobloUy  Pine ;  Old  Field  Pine, 
do 


.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Pitch  Pine;  Yellow  Pine 

do 

do 

.;.... do 

do 

dp 

do 

Pond  Pine 

do 

do 

do 

Jeraev  Pine ;  Scmb  Pine 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


.do 
.do 
.do 


Table  Mountain  Pine ;  Black 
Pine. 

do 

do 

do 


4,100 
7.690 

14,330 

17. 


608,000 

678,000 

2;  317, 000 

2;  317, 000 


11,310 
9,630 


859,000 
1,199,000 


14«520 
8,080 


1,741,000 
1,206,000 


11,100 
11,410 


1,800.000 
1,478,000 


11,420 
12,200 


868,000 
1,086,000 


9,270 
9,610 


758,000 
514,000 


16,620 
16.800 


1,688.000 
1,608,000 


8.060 
9,760 


994,000 
660.000 


12,270 
7,170 


1,158,000 
781,000 


10,370 
9.150 


678.000 
489,000 


6,170 
8,230 


772.000 
747.000 


11,060 
9,760 


836.000 
1.888,000 


4»110 
5.590 
5,020 
5,440 


4.900' 
4. 680  I 


4.370 
6wl70 
6^070 


5.810 
3,330 
4.156 


8.140 
8.170 


8,950 
4.330 


7.500 
6.570 


4.800 
5.140 
61.440 
6^290 


4,270 
4,210 


7,060 
7,810 
6,850 


4,520 


5.180 
4.880 


5,380 
4,960 

5»oeo 


5^640 


4,760 


1,IM 

1.0» 
1.4« 
1.6M 
],11« 
1.6lf 
Xll» 


i.ni 

1.W 


1.4» 
1,520 


1,231 


l.» 


l,47f 

],8n 


1.1» 


1,450 
1,150 


Si  180 
1;8S0 


1,240 


HBSO 

4.850 
1.M0 
2.200 


1,W 


2;  130 


2.O00 
I^IBO 


i,no 

1,910! 
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WHKU  OBOWH. 

Soa. 

1 

1 

XUMBKR 
or  BI5Q8 
Uf  TRBS. 

State. 

Tewn  or  ooimty. 

1 

i 

Bemarks. 

Colorado  .--.- 

Forest  City 

do    ......a.,  a 

Moiat.  aandy  loam . . 

Inchei. 

. flO  ......  -  ...... 

....  do  ............... 

.  do  ............. 

....do 

....  do    ..a............ 

do  ............. 

do   ............... 

....  QO    ..........aaaaa 

.,  do 

do        

do 

Cftllfoniift  ...... 

Contra  CkMta 

do    

Qravelly  ........... 

12.28 

Totalis  1 

...  -  nO      ............ 

. . .  do 

....  do 

....do 

•    a           • 

do i 

San  Bernardino 

do 

« •  •  •  do  •••••¥••••••• 

■*^*j*  i»*"'*'**j ....... 

. ..  .do 

....  do  ....    ...•.••• 

. ■  do  ............... 

....  do  .....a......... 

.no  ....... ...... 

..do     .............. 

do        ........  ...a.. 

M'AntArAV 

Gravelly  loam 

..  do 

2L42 

Total  as  1 

•  • • • QO  •••••••  •••■•• 

.  do  .    ............. 

....  do    ......a........ 

....do -  

•  • •  •  OO  •••■••••«•••• 

do 

do  ............... 

....  do  ............ 

Mount  Sbaeto 

do 

OravellT 

1&45 

18 

85 

....  do    .....a.  ...... 

...  do 

, 

Horidft  ........... . 

I>T|  VJll 

Moist,  sandy 

. .  do 

"1.34* 

8 

27 

...do  

do 

.... ilO  ■..••*...•..- 

....do     ...aa aaaa. 

...do  ............... j 

....  do ..... •..«.... 

.  ...do a... 

do 

...  .do 

....do 

...do 

Alf^bumft    -  ^  T 

Cottage  Hill 

...  .do 

r<ow  rich ........... 

....do 

....do 

^  —  ..fiO  ......     ...... 

do  ...... ...... 

...  do 

.  •  a  •  do    .....•.....•• 

....  do 

....do    ......... .....a 

....  do 

....do  ............... 

....  do    .....a......... 

. . ..do  ......... .... 

do 

..  do 

North  CatoUiui 

Wilmington 

.  ...do 

liOam  .......a....... 

Rosemary  Pine. 

....do 

....do 

De. 

....  do 

...  do  ........ ....... 

. ...do 

DsL 

....do 

. . . .do  ............... 

.  ...do     .....aa..    ..a... 

Dow 

....do  ............. 

...do 

....do 

Dow 

....  do    .....a.  ...... 

...do     .....a 

« • . . do  ............. 

•  • . . do  ......... ...... 

....do  

....do 

.  ...do 

do 

....  do            .  .   ...a..... 

....do  ..    ............ 

^flf  ^^^^^09^^  -  -  ,  ,  . 

Brookl  ine 

Drift 

10.51 

15 

21 

do    ......a...... 

..  do 

do  ............... 

...  do - 

. . .  do  ......... ...... 

ft  05 

8 

26 

Florida 

Daral 

Moist,  sandy  loam  .. 
....do  ............... 

12.28 

10 

83 

do 

..  do 

....do  ............. 

....  do    .....a 

do 

....do 

....do 

....  do - 

floulh  Cftrolinft 

Aiken  

.  ...do 

Orv.  sandT 

8.46 
ft  11 

34 
42 

28 
8 

•  •  •  •  QO  ••••••••••••■ 

*'*.'»    """"J      .....a... 

do 

...  do 

...  do 

New  Albany , .  -  -  r  -  t  - 

• 

....do    ..........aa. 

....  do 

....  QO    ...........a. 

•  • • •  do  •••••••••«•  •••• 

fin         .....a... 

•  • • •  do  •■••••••••••••• 

New  Jersey 

....  do  .........A  .  .. 

Monnt  Hollv 

....  do  - ...  .....  .... 

....do » 

do 

...  .do 

Florid* 

Apalachioola 

Dry,  sandy  barrens. 

....do    ...... a. .aaa.aa 

ft87 

28 

6 

....  do     ......a...... 

....  do  ............. 

....do  .•...•.•..••••• 

.do   .........  ...... 

....  do    ...... aaa.aa. 

VIrciaiA 

Wy  tberille 

Clav 

10.39 

85 

20 

w  U  ^  •  ■■  "^    ...aaaaa... 

....do  ............. 

...     do     ... ..aaaaaaa... 

....do ..a.. 

do 

do 

....do  ......... ...... 

.a. .do 

...do 

....do 

•  •  •  •  • 
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HAMB  or  WOOD. 


BotanioaL 


tn 

|871a 

vru 
rrsa 

278a 
S78fr 
278 
819a 
819 
142a 
U2b 
544a 
5446 
544c 
644« 
544« 
544 
544 
764a 
764d 
764« 
764« 
894a 
8946 
894 
780a 
7806 
7806 
780 
879a 
8796 
8796 
879 
81a 

816 
81e 
8Id 
85a 
866 
85e 
85d 
85« 
85e 
85 
243a 

2436 

2480 

243< 

243 

243 

802e 

8020 

802 

802 

857a 

8576 

3570 

8570 

857 

357 

858a 

3586 

8580 

3580 

850a 

859a  I 

850    I 


Pinos  pongena 

Pinns  mnricoU 

do 

do 

Pinasmitit 

do 


do 

do 

do 

do   

PinnsgUbrm 

d? 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

..do 

Pinna  Bankaiana 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

Pinna  palnstria 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
do 
.do 


CoamoiL 


Table  Mooatain  Pine ;  Black 
Pine. 


Yellow  Pine 

do 

do 

do 

do 

do 

SpmcePine 

.....do 

...  ..do 

do 

do 

do 

do    

do 

do 

do 

do 

do 

do 

Sornb  Pine;  Gray  Pine. 
do 


14,420 
15^200 


12.580 


15^180 


17,050 


8,720 
8,190 
3,780 
4,880 
8,200 


do 

.do 

.do 

.do 

do 

do 

do 

do 

do 


Lonfc-Leaved  Pine;  Southern 
Pine. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
do. 
.do. 


10,960 
9,070 


8,230 
9.300 


13,570 
8,100 


6.430 
10,370 


16,650 

18,150 
11,760 
17,780 
11,770 
14,850 
13.450 
13,420 


18.150 
18.500 


16,800 
21,060 


1,618^000 
1,961,000 


1,823,000 
2, 046, 000 


2,040,000 


976,000 
062,000 
812,000 
847,000 
347,000 


7,700 
6^770 


7,100 
4.280 


9.010 
4.  WO 
4,800 


747.000 
836,000 


818,000 
1,035,000 


1,006.000 
1,489,000 


i 

S 

s 

a 


09.  u 


1.) 
1,4« 

],sse 

2,380 


1,811 


'i'w'l 


2,780 
2,580 


4,700 
4,780 


1,2» 
1,210 


4,400      1. 
4,620 


1,5« 

i,no 


1,888.000 

1,618,000 


2,817,000 

2, 317, 000 
1.667.000 
2,317,000 
1,388,000 
2, 170, 000 
1, 618. 000 
879,000 


4,520 
6^900 


6,060 
'7,280 


9.760 
7,460 


1,650 


l,tfO 
1.M0 


1.2W 
1,» 


7.660 
8,290 


2,297.000 
2,056^000 


2,103.000 
2,579,000 


18,480 
19,980 


17,690 


1,925,000 
2,762,000 


2,485,000 


9,960 
9.030 


6,960 
7.260 


0,810 
8^830 


9.400 
10,520 


.9,720 
10,666 


l,l» 


1,71« 
1,«?B 


l,l» 
2,500 


tsoo 

1,» 


1,600 


1,810 
2.700 
2.500 
3,110 
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™.™„ 

Soil 

1 

DUWBIB 

ot  aaae 

Slate. 

Town  or  ooon^. 

1 

1 

I<uAn. 

toUI 

a 

CtlitaalM 

B.57 

S.M 

bn.1 

"•r^!^! 

".'^'^fr.':^:::::: 

1S.W 

no]  is 

'L      i< 

«oUit,™dj 

is.se 

—  J" 

^■■''■■E£ 
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B 

I 

a 

e 


990b 
3600 

aeo0 

361a 
861a 
3616 
361 

861 

384a 

3846 
384« 
384« 
385a 
885e 
3H5< 
385 
385 
300a 
3006 
300e 
300« 
30(t^ 
300/ 
1006a 

10066 
84a 
846 

84« 

84« 

84 

8S6a 
8566 

3560 
8560 
856 

356 

403a 

4036 

4030 

4080 

403 

403 

231a 

2316 

2310 

2310 

373a 

776a 

7766 

7766 

776 

704a 

7046 

7046 

704 

880a 

880a 

8806 

880 

513a 

5186 

5130 

5130 

518 

6200 

6200 


■▲MB  or  WOOD. 


CoVDflMW. 


H 


2i? 


o  S 


I 

e 

e 


Plmu  poliMtris 


.da 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 

do 

do 

.do 

do 

.do 

do 

do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

.do 


Looie-LeaTed  Pine;  Sooth- 

em  Pise. 
do 


do 
do 
.do 
.do 
do 
do 
do 
do 


10.820 
16.770 


18,450 


18,080 


8,230 


15.000 


.do 16^800 

.do 

do 

.do 

.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


-ft 


5 

a 
s 

a 


2.654.000 
1,981.000  f 


•Xte.p0rXi«.|wr* 


2.  CM.  000 

'i'«78,'ob6' 


9^840  I    2,139 
9^730  I    2.409 

i    8.1» 

2,  MO 


1,888.000 


000 


9.480 
9.720 


1.730.000 


8.690 
81.830 


1,70P 
2.77* 


i 


! 


16.320 
15,220 


do do 

Pinas  CabensU Slosh  Pino ;  Bastard  Pine. 


do 

do.... 

do.... 

do.... 

do.... 

do.... 

....  do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

PiceaniKT* 

do 

do.... 

do 

do 

do.... 

do.... 

do 

do 

do 

do 

.....do 

do 

do 

do 

....  do 

do 

Picea  alba  .. 

do 

do 

do 

do 

do 

do 


do 

.do 

.do 

do 

do 

.do 

do 

do 

do 

.do 

do 

do 

do 

do 

do 

do 

do 


2.463.000 
2.101,000 


16,700 

15.710 
16.780 
15.020 
18,480 


18,220 
21. 010 


16,770 
14.330 


Black  Spraee;  Bed  Sprace..   13.340 

do I  12,030 

do 

do 

, do !  10,020 

do I    7,240 

do U,050 

do 


1.775.000 

2.040.000 
1. 657, 000 
1.730.000 
2,103.000 


2,878,000 
2.762,000 


2,103.000 
2. 817, 000 


2.040.000 
1,780,000 


do 

do 

do 

do 

do 

do 

do 

do 

do 

White  Spnice 

do 

do 

do 

do 

do 

do 


10.200 
10,060 


0,830 


10,630 


10,560 
10,080 


1.840,000 
1, 510, 000 
1,780,000 


1,618,000 
1,888,000 


1,888.000 


1,168,000 


1,068.000 
000.000 


7.700 
4,010 


9.070 
8.850 


8^060 
7.680 


11,370 
12,060 


7.000 
9.000 


7.800 
5,080 
5^560 


6w600 
5^080 


5.200 
5»680 


5,560 
'5,750 


4,550 
4.150 
4.740 
4  840 


l.« 


1.41* 
1,720 


1,000 

s.«ao 


1530 
3,00 


1,830 

1,410 

•50 


1.140 
1. 


1,000 


1.170 
1.280 


1,240 


& 
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Tabls  4.— CONSOLIDATED  TABULATION  OF  RESULTS— Continned. 


WHEBS  GBOWK. 

Soil. 

r 

NITMBKR 
OF  RIXG8 
IN  TRU. 

State. 

Town  or  county. 

1 

1 

Bemarks. 

Alabama 

Cbnnobnla a.. 

Sandy  loam 

Inehes. 

....do  ............. 

....do 

...do 

do 

....do  ............... 

....  do    ......a........ 

• 

. ..  do  ............. 

....  do    ........a...... 

....do 

....do 

....do 

....do 

e 

...do 

...do 

....do 

....do 

. . . .do  ......... ...... 

....do 

....do 

....  do 

....  do  ............... 

do 

....do  ............... 

...do 

Florida 

Cedar    Keys  (saw- 
mill). 
....  do  ............... 

....do 

»•■«                         ••            •» 

....do 

....do 

...  do  ............. 

....  do 

...  do .-  ..... 

....do a... 

....do  ..•..••.•••.. 

....do     ......a 

....do  ............. 

....do 

....do 

....do 

....  do  ••..•••.....• 

....do 

>irnrt.h  pAmlinft     

Wilminsrton 

...  do 

....  do 

....  do 

....do 

....do 

....do 

....  do  .  ••.••* ...... 

....do 

.  .A  .  . 

....do  ......■■••«•. 

....do 

Alabfuna 

Mobile 

'  •  ■  ' 

Tree  boxed  18  or  20 

. - .  do  ............. 

....  do  ............... 

years  ago. 

Florida 

Bnval 

Moist,  sandy. .  ^ 

....  do  • .............. 

12.88 

50 

68 

....  do  . ............ 

....do 

•••.do  ............. 

.  ...do 

....do    

...  do  ...,« 

. . .  do 

....  do     ........ mMm .... 

....do  ............. 

.  ...do 

...  do  ............... 

....  do  ............. 

....  do  .............. 

. . .  do 

12.83 

60 

58 

Alabama 

Cottase  Hill 

....do 

....do  ..•••........ 

do 

....do 

....  do  ............. 

....do 

....  do    ...aa..    ........ 

•  • . .  do    .....a....... 

....do 

....do     .....a 

....  do  ............. 

.  .  .      do aaaa 

....  do    ...aaaa........ 

....  QQ  ............. 

...do 

...  do 

Florida 

Bay  Biscayne 

....do 

Coral 

..... 

...      do    .aaaa. ....a. ... 

....  do  ............. 

....do  ............... 

...do 

....  do  . ............ 

....  do 

....do 

....do  ............ 

....do 

. . .  do 

....  do    .........a... 

....do 

...do 

Vermont 

Charlotte 

Cold,  neaty 

....do 

....do a 

%/vaw,   ^va.i,j    ......... 

do 

■■..do  ............. 

....do  .......a 

....  do    ....a...aa..... 

.... QO  ............. 

....do aa..... 

....do    

***** 

....do  ............. 

Hnntinffton 

Oravelly 

Vap.  mbra. 

Vtfw  Hmniiwick  . . . 

Bay  of  Fnndy  r  ...... 

do  ........ 

..  ^o  ......a' 

*" 

•  •  • •  uO  ••••••••••••• 

. .  do 

« • • •  OO  •«••••••••••• 

....do 

ProTinoe  of  Qaebee . 

...  do  ...... . ...... 

Danville 

..... 

. 

....do a 

....do 

....  do     ..a...  ...a..... 

... .do  ............. 

....do 

New  Bmnswlok  . . . 

Bridgeton 

....do 

..a. do    ....a.......... 

s  a  a .  do    •.••......... 

....do 

....  do  .  ......  ...... 

....do  ............... 

New  Hampahlre . . . 

....do    . .. a . . . .a. . . . 

Stratford 

7.82 

22 

18 

....do a... a. 

....do    ..aa... >aa... 

....do    ....aa......... 

....do    ...  a  a  a  .  .aaa  a. 

....  do    t.mrn*.   m  ,  mm  mm  m  m. 

....do 

.  ...do 

Dakota 

Terry's  Peak 

do 

OraVAllV a aaa. 

....do    .....aaa.aaa. 

....do 
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UAME  OV  WOOD. 


3 
1 


ll 


a 

e 
O 


8 

a 

i 
S 

8 


771> 
77M 
771f 

TBte 

78«« 

78l« 

784 

784 

781« 

7916 

79l« 

7n« 

791 
791 


675a 


PlMAslbA 

dm 

do 

do 

do 

do...-. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

...do    

Pico  RnjwJwMnni 

do^. 

do 

do 

do 

do 

do 


WUtotorooo 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do   

do 

do 


270i«! do • 


.do 


nfha 

970a 

9706 

970e 

070< 

970 

970 

977a 

977» 
977« 
977« 
977 
977 
1015a  do 


do 
do 
do 
do 
do 
do 
do 
do 
do 


Pieeo  Sitchensis Tide  Water  Spnioo 


do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 


1015 

1019a 

1019b 

10196 

1019 

1926a 

10206 
5a 

5a 

56 
219a 
2196 
2190 
21Be 
775a 
7756 
775 
775 
778a 
7786 
778« 
778« 
778 
787a 
7876 
787« 
787/ 
798a 
7986 


.do 
.do 
.do 
.do 
.do 
.do 


do 

fdo 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 


.do 
.do 
.do* 
.do 
.do 
do 

.do 
do 
.do 
.do 
.do 
.do 

.do 
do 
do 
.do 
.do 
.do 


do.. 

Hemlock. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do-, 

do    . 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 


11,870 


1,741,000 
1,571.  099 


1.4«w«t9 
1,888. 099 


11,981 
10,060 


19.800 
0,020 


7,850 


8.280 
0^380 
5.550 
7,750 
10.820 
10,630 


9.770 
9.100 


1,775^ 
1,047.900 


1.544.000 
790.090 


1,068.000 


1,190,000 

772.000 

031,000 

006,000 

1.416.000 

1,580.000 


1,730.000 
1,544,000 


11, 120       1, 981,  000 


8,810 
9.650 


7,030 
6,170 


1. 300. 000  I 
1. 510. 000 


936^000 
888.000 


8.230 

8.400 

10,500 

11,420 


9.730 
9,120 


7.780 
7,500 


10.700 
11,340 


12.060 
14,680 


1,242.000 
1,102.000 
1.478,000 
1,416.000 


688.000 

614,000 


990.000 
936,000 


1,888.000 
1,544,000 


1.780.000 
1.925^000 


i^OOO 

4.981 


5^W    . 

scat  - 


SC040  . 
8C5O0  I. 


1.0i 


S.S90 
8,450 
4,609 
3^470 


8.000 

3,370 
4.040 


1,W 
1,4» 


1, 
875 

1.UI 


5.840 
5^400 


1,314 
1, 


5.000 
4.900 


5,770 


5.000 
4.640 
4. 460 

4.020 
5,320 


844 


7N 


8» 


5,070 


6,850 
7,020 


4,880 
5,100 


4,480 
4.500 


5,200 
5,000 


Ma 


m 
m 

1.450 

1. 


1,200 


1.300 
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WHBBI  OBOWH. 

SoiL 

1 
1 

KUMBKR 

OF  Rmas 

DITRKB. 

State. 

• 

Town  or  oonnty. 

1 

1 

Bemarks. 

IT0W  DmninHfllc . . . 

BayofFondy 

....do 

OravoUy 

Indus, 

••••do  ••••••••••••• 

. • •  .do  .••••...••...•. 

•  • • . do  •••••«••••••• 

....do  ............... 

••••do  ••••••••••••• 

....do ••. 

Bridseton 

•  • •  •  do  ••••••••••••• 

.:.d?^... .......;.: 

•  ...do 

....do 

....do 

....do  •..••• 

•••.do  ...•••••••••. 

....do 4.... 

•  • •  .do  ......•••..•. 

....do  ............... 

ProTinceofQaebec 
•  ••.do 

Amiaui...^ 

«B  lua^w*  ••••••  .  ...... 

• . . •  do  ...•...•...••.. 

....do 

....do 

.••...•••...•••••.... 

...  .do 

....do 

• . •  •  do  ••...•....... 

. . • .do  ............... 

....do  ..•....• 

.  ..do 

Colorado 

Forest  Citv 

Damp 

....do  

12.60 

76 

8 

•••.do  ............. 

. . .  do 

•  a.. do  ............. 

....do 

....do 

•...do  .•.....•....• 

....do 

do 

••••do  ••■••*.••..•• 

...do 

Peaty 

«...  do  •••.......... 

...do 

....do 

12.62 

71 

46 

Tree    with   gray 

•••.do  •••••■..•.... 

....do 

....do 

bark.          * 

...  .do 

Alnine 

Damn 

....do 

■*"K*"*' ...... ........ 

do 

.k^OTUlJf 

....do •••• 

....do 

....do 

....do 

Alaska 

Sitka 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

•  • • . do  ............. 

....do 

BritUh  Colombia  . 

Barrald's  Inlet  (saw- 
mill). 
.  ...do 

• ••.do  ............. 

....do 

....do 

. 

•  ...do 

do 

. do 

.  ...do •••.. 

....do 

J    •••••.. 

....do  ............... 

Oregon 

Portland  (Weidler's 

mill). 
....  do  ............... 

....do 

...  .do  ....... ...... 

Astoria  (saw-mill) .. 

••..do  ............. 

....  do  ............... 

....do 

.  ...do 

...................... 

••••do  ............. 

.. ..do 

....do 

Portland  (Fomitnre 

Company). 
do 

....  do 

^AJUtArfffiMffts   .  , , . 

Brookline 

Drift 

15.04 

67 

37 

•...do  ............. 

....do  ........•••••.. 

....do 

....do 

....do  ............... 

....do 

Vermont 

Charlotte 

Gravelly 

•  • . . do  ............. 

...  do 

....do 

....do 

....do 

....do 

....do 

...  a  do     •   ........    ...... 

....do 

New  Brunawick  . . . 

Bav  of  Fundy 

White  Hemlock. 

....4o 

do 

Do. 

•...do  ............. 

...do 

Do. 

....do 

.... QO  ...•••••••••... 

Do. 

....do 

....  do  ............. 

....do 

•  ...do.  ........... 

....do 

....do 

Bridffeton ........... 

. . . ■  do  . ...... •..••. 

....do 

....do 

.... QO  ............... 

...do 

.  ...do 

- 

ProTinoe  of  Qnebeo . 

•    •    •   •llO«        ••••••     •  A^V*    • 

Danville 



....do 
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8 

6 


I 


T7 


772* 

7T2 

917« 

tin 

fI7« 
S]7« 


IMOe 
1M» 

iMa« 

1M2 
IMS 


do 
<lo 


I71«    Tsocii 

971     do 

do 

do 


do 
do 


.do 

.do 

do 

do 


T71j 
027i 


do 
.do 


§37b  ■ do 

792m\ do 

7Ma' do 


.do 
.do 


TOte 


7066 ;. 

7Mai. 

7Mfr 

7Wt 

7Wt  I 

72te ; 

7206! 

733a 

78X6 

881o 

8816 

881« 

881« 

881 

073a 

0736 


.do 
.do 
.do 

.do 
.do 
.do 

do 
.do 

do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 


o  - 


§1 


|5 


i*       11 


|l 

So 


a 

9 

3 


a 
o 

s 

a 


IXfOO 

u,z?o 


1,7! 


•.581 

7.0i 


1,5« 


1,M 


t,l» 
8. 


1, 
l.U8.0it 


^1» 


12.170 
12.330 


1, 

i,ioat.oot 


5. 
5.430 


751 
7» 


10.000 
10. 


1.410L 


•. 
4. 


1.1M 


do 

do 

.do 

.do 

.do 

!do 
.do 
.do 
do 
.do 


1,101 
7M 


cozo 

8.170 


4.S* 
5^770 
5,730 


1.77« 

1,450^000  m%\ 

M70    1 

1,3» 

xsi7,ooo  i  %m 

2.010,000    

i '     1.770! 

ioL'iio'j  iiozCooo'; !III.'! 


15c  830 
ISvUO 


271j6, do 


do 

do 

do 

BodFfr 

do 

do 

do 


lOLsao :  i,i3a;ooo 


;  YeOowFlr. 


• 

.do 
.do 
.do 

.do 

.do 

do 
do 
do 

do 

do 

do 

do 

do 

do 

do 

.do 

.do 

.do 

do 

do 

do 

.do 


,11. 

.  12.170 
.;  15.060 

.'  12.430  j 
.:    8.220 

.(  M.450 

J  12.370 

.;u.«o 


1,237,000 
1,308.000 
1,688,000 
XliQLOOO 


5.010 
5.100 
5^880 


1, 
1. 


XO* 


8.350 


2.170.000  >  8.100 
1,305.000  !  4.880 
2,485.000  .    91400 


17, 
18.880 

10. 


11,480 


10,080 
13.200 
11,700 
10.080 
13,370 
14,000 


.  . 


I  U,070 
I  11.700 


1,872,000  I 

1,961,000 

X398.000 
2,556^000 
1,544.000 

1.448.000 


7,740 

8.290 

8.870 
9^800 


1.1M 

1.110 

2,871 

1,550 

1,1» 

2,560 
2.220 


1.510.000 
1.730,000 
1,823.000 
1,047,000 
1,360.000 
1,510,000 


1,730.000 
1,608,000 


6.490  1.2M 

6.410  1.220 

6.440  1.220 

7.940  1.350 

7. 140  1, 170 

6.940  2.000 


5.600 
6.130 
6^920 

6,430 


2,040 


1.050 
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WHBBB  OBOWir. 

SoiL 

1 

-5 

NUMBER 
OF  BTKOS 
ni  TKEB. 

Stote. 

Town  or  connty. 

1 

1 

Remarks. 

Prorinoe  of  Qnebeo . 

DaoTille 

Inehsi. 

....do 

....do 

do 

do 

....do  ............... 

..... 

Now  BnuiBwlok  . . . 

Red  Hemlock. 

...  €lO  ............. 

. 

Do. 

...  do 

*    Do. 

....do 

Do. 

....do 

Do. 

Weet  Yirffinift 

Grftfton 

.... OO  •  ...... ...... 

....do 

....do 

. . .  .do 

do 

, ..  .do 

lifMMohnMttn 

DaOTflTB 

Moist  loam 

...  .do  . ............ 

....do 

....do 

do 

....do  ............... 

...do  ............... 

....do  ............. 

....do 

....do  ............... 

....do 

....do 

...  do 

...  do 

....do  ............... 

....do 

....do 

North  Resdins 

....do 

....do  ...••.......••. 

....do  ............. 

....do 

....do  ............. 

...  do  ............... 

....do 

....do 

. do 

do 

Korih  Curolin* 

Hondersonvillo 

WilkinBons 

Drv.  rocky 

8.98 

51 

U 


WMhington  Ter... 
....doTT 

Rich  loam ••. 

do 

....do 

AlMk« 

8ltk» 

do 

•  •  •  •  ClO  ••••••••••••••• 

....do 

....do 

...................... 

....do  ............. 

....do 

do 

.   do : 

Brlt(iih  Colambi* . . 

Silvor    Peak    near 

Fniser  Bivor. 
...do 

Gravel]  V  loam ....... 

....  do  ............. 

....do - 

....do  ............. 

....do 

. . .  .do 

do 

....do 

....do 

•  •  ■  •  vO  •  •••••••••••• 

...  do 

....do 

10.87 

165 

40 

Califomi* 

Strawberry  Talley 

(saw-mill). 
....do  ...   ........... 

/•*•" 

....do   ............ 

Oroffon 

M«rBhlleld(8aw.miU) 
....do  ............... 

....do  ............. 

Grows    near    the 

...  .do 

MarBhfleld    (E.  B. 
Dean's  saw-mill). 
....  do  ............... 

ocean. 
C<^ar8e       grained, 

best  qaauty. 
Fine  srainea,  best 

quality. 
Coast  Fir. 

do 

•«•••••••••« •••••••••• 

do    ...... ...... 

... I  do  ............... 

...  do  . ...... 

....do 

Do. 

do    ...... 

....do 

20  miles  from  ooast 

do ...... 

....do 

clear  yellow. 
Do. 

_ .  do .  ... . 

....  do  ............... 

Do. 

do 

...  do 

IVmitAna       ,   ...... 

Missoula  (sawmill). 
....do 

...  do  

GftlifbmiA           .  . . 

T*aiiAen*n  Peak 

do    

.  .  do 

UuV              .... 

Salt  Lake 

Bocky 

3fo  :::::.:::.: 

....do 

•  •  •  ftdO     •••■«•••«•»••• 

do           .  . 

do 

•  •  •  •  OO    •  •«  •«•«•• mm • • • • 

do    

....do 

....do 

do        

....  do 

....do  ............... 

BrlMiih  Oolnmhift 

Burrard's  Inlet(saw- 

mill). 
do 

Red-Fir. 

i...do 

Do. 
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8 

i 


8 


974a 

9745 
980a 


lM8a 

10066 
1016a 

10166 

101 6e 

1016e 

1018a 

1018a 

10186 

1018 

1018 

1020a 

10206 
1011a 

10116 
1022a 

10226 
986a 
M2a 

6426 

6426 

642 

62Sa 

6236 

523« 

523« 

523« 

877a 

8776 

wr 

440,a 
440i6 
449ia 
449i6 
820a 
8206 
820e 
820tf 
820 
820 
1009 
1010a 
10106 
629a 
5296 
8296 
529 
639a 
6396 
733a 
7836 
1004a 

10046 
1004« 
1004a 
965a 
965a 
9656 
965 


XAMB  OF  WOOD. 


BoteaicoL 


PModoUngft  Doaglmaii 


do 
.do 
do 
.do 

do 
.do 

.do 
.do 
.do 
do 
.do 
do 
.do 
.do 
.do 

do 
.do 

.do 
.do 

.do 
do 


Bed  Fir.    Yellow  Ffr. 


PeeudoUaga     DovicladI, 
Tar.  maorooarpo. 

do 

do 

do 

AbieeFraaeri 

do 

do 

do 

do 

Abiee  baleamea 

do 

do 

Abiee  enbalpina 

do 


do 

do 

do 

do 

do 

do 

do 

do 

Abiee  grandie.. 

do: 

do 

Abiee  eoncolor 
do 


do 

do 

do 

do 

do 

do 

Abiee  amabiUe 


do 

do 

...... do  ...... 

Abiee  nobilia 

do 

do 

do 


.do 

do 

do 

.do 

.do 
do 

.do 
.do 
.do 
do 
.do 
do 
.do 
.do 
.do 

.do 
.do 

.do 
.do 

do 
do 
do 

.do 
do 
do 


Balaam  Fir 

do.... 

do.-.. 

Balaam .... 

do.... 

do.... 

do.... 

...'..do.... 

do.... 

do.... 

do.-.. 

do.-.. 

do.-.. 


White  Fir 

, do  ... 

do-.. 

do-.. 

do... 

do... 

do... 

do... 


if 


12.830 


14,460 

10,950' 

12,880 
13,570 

14,330 


15,020 

i5,iio 


11,040 

10.030 
12,910 

9,990 
10,290 

11.500 
11,280 
11,240 

13,060 


9.390 
8.020 
9.220 


6.400 
8,370 


7.870 
5,320 
8,400 
4,970 
7,410 
6,630 
7.070 
6.720 


4,790 
7,560 
8,920 
7.990 
7.170 


10,080 
19,950 
12.990 
11.440 
11,020 

u,7ao 


12;  980 
11,700 


5*3 


2,170,000 


1,647,000 

'2,'056.'0m' 

2, 317, 009 
2,579,000 

2,317,000 


Lb§.petIM.fer 
f.650 
9,020 


2,317,090 
2,' 396,  boo' 


1, 510, 000 

1,388,000 
2, 170. 000 

1,688.000 
1.790,000 

1,571,000 
1, 647. 000 
1,478,000 

1,446^000 


1.510,000 
1,388,000 
1,242.000 


U 

B 

o 


1,051,000  I. 
1,888,000  . 


1, 189, 000 
1.102,000 
1.173,000 
906,000 
968.000 
1,068,000 
1, 120. 000 
1,388.000 


1,085,000 
1,741,000 
1,580,000 
1,051,000 
1,139,000 


903.000 

990.000 

1,980,000 

1.996,000 

1,823,000 

1,872,000 


1,025.000 
1,87X000 


6,830 
6^900 


7. 


7. 
8,710 


8,890 
8.500 
7,020 

6,810 
7. 


6,050 
7,400 

7,420 
6^730 


7. 
6^110 


5,220 
4,660 


5,200 
3,430 
3,910 
5,090 
4,310 


a 

e 

I 

a 
a 


4,800 
4,270 


5,360 
5,700 
3,830 


4.420 
5^040 
5.680 
7,600 
6^670 


6,380 
6,970 


6^430 
"MTO 


1,U» 
1,410 


1.200 
1.770 


1.120 

1,« 
1,2M 

1.1M 


«« 


1,350 
1,1» 

1,150 
990 


1,440 
1.480 


170 


1,0» 


1,W0 
870 

m 

970 


790 


700 


1,« 


l.«» 
1.170 

1.319 
1.130 


910 

flO 

1.W0 

l,t» 
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WHiu  oaown. 

BoiL 

1 
1 

f= 

8UI0. 

—"■ 

1 

B, 

Bantrks. 

Barrud'sIntBtiHo 

T- .  .  . 

Tncka 

PoTtlud  (MW-mUl). 

Bnrtsnl')IiilB((WW' 

^".siiSir'^'* 

ConipMr). 

NBTlgatiaB  Co. 

PorUud  (Funltart 

Bbh  BBrn»rdin«' 
(uw-mlll). 

....*) 

7.  OB 

KlobaUDTiil 

M 

7.7a 

0 

19 

Btrawbcrr^TBUaj.. 

BriUihColDmbU.. 

PMk    DMr  FlH« 

BkibHodrloui.... 

B.W 

uo 

M 

Cw*d*  UoukUlni. 

.... *> 

...do 
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•47a 

•476 

fi47e 

047« 

847 

226i« 

2261/ 


■Am  OF  WOOD. 


BotaaicaL 


2Mib 
226« 


774« 

774« 

774 

774 

781a 

7916 

78U 

781« 

781 

781 

786a 

7866 

786e 

786« 

786 

796a 

7956 

795e 

795e 

796 

795 

840a 

8406 

8400 

840c 

840 

840 

719a 

7196 

9e4a 

9846 

984 
1006a 
10066 
10066 
1006 
1006 
llSOa 
11596 
1159 
1169 


AMm  magniflca . 

doVT. 

do 

do 

......do  .......... 

Larix  Amarioanm 
do    


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Loiiz  occldentolis 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


WMhiBgtonlA  fllifen 

do 

do 

do 


CoBimoa. 


Sod 


Fir... 

do... 

do... 

do... 

do... 

TomanMsk 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do    .. 

::::X:: 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 


.do 
.do 
do 
.do 
.do 
do 
.do 
.do 


o  . 
If 


8,400 
11,710 
10,080 


16.770 
15^110 


13,430 
11,350 
19,080 
10,280 


13,240 
15,280 


13,440 
12,470 


11,700 
11,800 


OK 

^ 


6M,000 

1.283.000 

747,000 


2,398.000 
2,485.000 


2, 170.  000 

2.241,000 

1.102,000 

994.000 


1,025.000 
2,056^000 


1, 981, 000 
1,823,000 


1.283,000 
1,237.000 


13,110 
15.860 
18,480 
21,240 


18.450 
18,450 


3.920 
6,720 


1,730,000 
2.040.000 
2, 579. 000 
2, 679, 000 


2.878,000 
2,762,000 


655,000 
1.068,000 


h 

Pi 


Bq.tn. 


6.450 

S.930 

10,700 

9.230 


6.090 
7.200 


7,020 
8^080 


7,240 
7,940 


6.810 
8,350 


8.430 
7.600 


6.190 
6,690 
8,330 
8.980 


11,230 
10.350 


10,480 
0.480 


1,300 
5,160 


§     I 

1  i 

Q       I 

a 


ag.ift. 


i.Me 

1.7» 

I9m 


2,110 

1. 
1, 


1, 

1, 


i,< 
1,1 


i,i« 
1, 


1.890 
1. 


1,71« 
1, 


1,5M 
X130 


3,  on 

1.W 


580 
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WHXRB  OBOWH. 


State. 


Californi* 

....  do 

....do 

do 

do 

Tennont 

....do 

....do 

. ...do  .......... 

....  do 

...  do 

Kew  Brunswick 
....  do 


do 

do  ; 

....do 

....do 

....do  

do 

do    .  . 

do 

do 

do 

do 

do 

....do 

do  

do 

....do 

do 

do .., 

do 

HMUchnaetts. 
....do 


....do 

....do 

do 

do 

Montana 

do 

Washington  Ter. 

do 

...  do 

....do 

...do 

....do 

do 

....do 

....do  . ......  ... 

do 

California 

do 

— do 

do 


Town  or  connty. 


SoiL 


Soda  Springs. 

do 

...do 

...do 

...do 

Charlotte.... 
...do 


...do 

...do 

...do 

...do 

Bay  of  Fnndy. 

...do 

...do 

...do 


Bridgeton 

— do 

...do 

..do 

...do 

Danyille...... 

...do :.. 

...do 

...do 

...do 

...do 

Wenham 

...do , 

...do 

...do 

...do 

..  do 

Missoola 

...do 

Tnlda 

...do 

...do 

...do 

...do 

...  do 

...do 

...do 

...do 

...do 

Agna  Caliente 

...do 

...do 

...do 


Gravelly  loam 

...do... 

...do 

...do 

....do 

Cold,  swampy 

do 

...do 

...do 

....do 

...do 


Swampy 

do  ... 

...do... 
...do... 
...do.., 
...do... 


Hoist , 

...do 

-.  do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Dry,  gravelly 

!!I. do  *.'.'.*.'.'.". 
...do 


52.18 


NTTMBm 

OF  BDros 

IHTBBB. 


I 


807 


81 


Remarha. 


S.  Ex.  5. 


41 


J 
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Tabls  5.— AMERICAN  WOODS. 

COLOR  CUkMIFICATIOV. 

The  spedmens  are  arranged  in  classes  according  to  the  predominant 
color  of  the  wood. 

Those  which  represent  the  deepest  shades  of  their  class  are  first  ena- 
merated,  followed  by  those  of  lighter  shades  in  their  relative  order. 

From  the  position  occnpied  in  the  lists  by  well-known  woods  the  color 
of  less  familiar  specimens  will  be  readily  understood. 

This  arrangement  refers  only  to  the  particular  specimens  here  ena- 
merated,  and  to  their  appearance  when  freshly  dressed  and  before  thej 
have  changed  their  color  npon  exposure  to  the  light. 

DARK  BROWK. 


NmnlMr 

of  speci- 

men. 


JBTMirt  ( 

055$ 

JBTMrt  ) 

1133  ( 

H§arL  \ 

11315 
650 
407 
450 
051 
700 

1139 
072 
489 
604 
082 
840 
525 
01 
88 
238 
983 

1103 
31i 
134 
840 


Botanicftl  Mune. 


Commoo  name. 


Qnereiu  obloogifoUa 

GniAcnin  Mmctam 

Cumella  alba 

Olneya  TeeoU 

Rhus  Metopinm 

Drjpetee  erocea 

Jnguuis  iil|(Ta 

do 

Colabiina  recUnata 

Joglaos  mpestris 

ConocarpQs  ereeta 

PiscidiaBrythriiia 

Schilopais  salijKn* 

Penea  CaroUnenaia,  rut.  pabeocens 

Siaercoa  nndulata 
ioapyroa  Virginiana 

Catalpa  specioea 

leroiuaiba 

lextmt  macTocarpa 

lercQs  Durandii 

lercasPrinna 

ins  fnlva 

Qaercns  bioolor 


ETergreen  White  Oak :  Lire  Oak. 
Lignam*Tit». 


Ironwood. 

Coral  Sninac;  Burrwood. 

Oniana  Plnm. 

Black  Walnat. 

Do. 
Naked  Wood. 

Button  Tree ;  Bnttonwood. 

Jamaiea  Dogwood. 

Desert  Willow ;  Flowerinfr  Willow. 

Red  Bay. 

White  Oak. 

Peraimmon. 

Western  Catalpa. 

White  Oak. 

Burr  Oak. 

White  Oak ;  Basket  Oak. 

Chestnut  Oak. 

Slippery  Elm ;  Red  Ehn. 

Swamp  White  Oak. 


LIGHT  BROWN. 


Sa: 


'^\ 

490 
098 

18 
988 
573 
3 
903 
070 
323 
647 
702 
744 
534 
387 
730 
703 
408 
088 
508 

37 
118s 

91s 

84s 
417 


Qnercos  oblongifolia 

Avaoenia  nitida 

(^aercQS  grisea 

Castanet  valgaris,  var.  Americana 

gnercas  (Hrryana 
astanea  pomila 

Caryaalba 

Inercns  Kelloggii 

jaercns  lobata 

laercos  prinoides 

lercasalba 

jaercns  lyrata 

i^atalpa  bignonioides 

Magnolia  acuminata 

Sassaftas  officinale 

Rhns  capillina 

Prunos  serotina 

Drypetes  crocea  

Qnercns  Donglasi 

Fious  pednncnlata 

Qnercns  obtnsUoba 

Carya  idba 

Carya  sulcata 

Qnercns  Mnhlenbergii 

Qnercns  nndulata,  var.  Gambellii. 


Evergreen  White  Oak ;  Lire  Oak. 
Black  Mangrove. 

Chestnnt. 

White  Oak. 

Chinqnapin. 

Shellbark  Hickory;  Shagbark  Hiokorr. 

Black  Oak. 

White  Oak. 

Chinqnapin  Oak ;  Yellow  Oak. 

White  Oak. 

Over-cnpOak;  Water  White  Oak. 

Catalpa. 

encumber  Tree. 

Sassafras. 

Sumac. 

Wild  Cherry ;  Rum  Cherry. 

Guiana  Plum. 

Mountain  White  Oak;  Bine  Oak. 

Post  Oak. 

Shellbark  Hickory :  Shagbark  Hickory. 

Yellow  Oak. 
White  Oak. 


TESTS    OF   IRON   AND   STEEL   iiND   OTHER   MATERIALS.      643 

Tablx  5.— AMERICAN  WOODS-rContlnned. 

REDDISH  BBOWN. 


iSTamber 

ofspeoi- 

men. 


1136 

16 

486 

352 

288 

507 

658 

8 

961 

245 

146 

821 

851 

47 

381 

89 

403 

676 

862 

524 

354 

237 

2293 

838 

233 

1234 


BoUnloal  n*me. 


Engeni*  monticol* 

Jnglans  oinerea 

Ficasaorea 

Qaercna  cinerea 

Qnerciu  Digra 

Logtimoalana  racemoaa 

Proaopia  pabescena 

Qnercns  alba 

Popnl as  balaamif era 

Qnerotia  faloata 

Qaerons  rubra 

Flnas  Balfoariana,  var.  Arittata 

ChamflBoyparis  spluBroidea 

Qnerciui  jMilastns 

Pinckneyapabens 

lercas  rubra 

lercus  imbricaria 

^inus  ioalgnia 

Aluns  inoana , 

Quercus  Miohauxii 

Magnolia  glauca 

Carya  mynsticcBformia 

FraKinua  pubeacena 

Carya  amara 

Prunna  Pennaylvanica 

Acer  aacobarinum 


Common  name. 


White  Stopper. 

Butternut;  White  Walnut. 

WUd  Fig. 

Blue  Jack. 

Black  Jack. 

Black  Buttonwood ;  White  Mangrove. 

Torrilla  Screw  Bean ;  ScrewpodlCeakit. 

White  Oak. 

Balm  of  Gilead :  Balaam  Poplar. 

Bed  Oak;  Spaniah  Oak. 

Bed  Oak. 

Foxtail  Pine. 

White  Cedar. 

Pin  Oak ;  Swamp  Spaniah  Oak. 

Georgia  Bark. 

Red  Oak. 

Shingle  Oak  ;  Laurel  Oak. 

Speckled  Alder. 
Baaket  Oak ;  Cow  Oak. 
Sweet  Bay;  White  Bay. 
Nutmeg  Hickory. 
Red  Aah ;  Baatard  Aah. 
Bitter-nut ;  Swamp  Hickory. 
Pigeon  Cherry. 
Rock  Maple;  Sugar  Maple. 


YELLOWISH  BROWN. 


452 

585 

460 

81 

697 

454 

585 

760 

83 

84 

978 

1127 
356 

1156 
389 
243 

1006 
971 

1018 
819 
993 
631 
730 
975 
296 
996 
661 
792 
967 
614 
82 
664 
461 
492 
484 

1019 
464 
667 
788 
647 

1137 
279 


S wietenia  Mahogani 

Peraea  Carolinenaia 

Condalia  ferrea 

Pinua  paluatria 

Acacia  Greggi 

Regnoaia  latifolia 

Persea  CaroUnenaia 

Gleditachia  monoaperma 

Pinua  aerotina 

Pinua  Cubenaia. 

Taxua  brevifolia 

Engenia  procera i 

Pinua  Cnoenaia 

Pinua  Arizonica 

Pinua  TflBda 

Pinua  paluatria 

Larix  occidentalia 

Tanga  Mertenaiana 

Paeudotauga  Douglaaii 

Pinua  flexllia 

Rhamnus  Purahiana 

Pinua  Balfouriana 

Pinua  Lambertiana 

Pinua  monticola 

Gymnodadua  Canadenaia 

Gymnocladua  Torreyana 

Gymnocladua  reflexa 

Thuya  occidentalia 

Alnua  rubra , 

Pinua  Sabiniana 

Pinua  T»da , 

Pinua  Chihuahnana 

Sideroxylon  maatichodendron 

Chryaonhyllum  oliviforme 

HexDanoon   

Picea  Sitchenaia 

Hypelate  trifoliata 

Pmua  Jeffrey! 

Pinua  Strobua 

Abies  magniflca 

Bourreria  Havanenaia 

Pinua  Inopa,  var.  clauaa 


Mahogany. 
Red&y. 

Long- Leaved  Pine ;  Southern  Pine. 

Cat'a-Claw. 

Darling  Plum. 

Red  Bay. 

Water  Locuat. 

Pond  Pine. 

Slaah  Pine ;  Baatard  Pine. 

Yew. 

Red  Stopper. 

Slaah  Pine;  BaaUrd  Pine. 

Yellow  Pine. 

Loblolly  Pine :  Old  Field  Pine. 

Long-Laaved  Pine ;  Southern  Pine. 

Hemlock. 

Red  Fir ;  Yellow  Fir. 

White  Pine. 

Bear  Berry. 

Foxtail  Pine  ;  Hickory  Pine. 

Sugar  Pine. 

White  Pine. 

Kentucky  Coffee  Tree. 

White  Pine. 
White  Cedar. 

Dagger  Pine;  Bull  Pine. 
LobloUy  Pine ;  Old  Field  Pine. 

Mastic. 
Satin  Wood. 
Dahoon  Holly. 
Tide  Water  Spruce. 


White  Pine. 
Red  Fir. 
Strong  Bark. 
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Table  5.— AMERICAN  WOODS— Continued. 

DABK  KBD. 


Number 
of  speci- 
men. 

Botanical  name. 

Common  name. 

458 

Mimnnopa  RieWri .  , -.--  ,,T,--rT-T. .,.-.. 

Naae  Berry. 
Sea  Grape. 
Mangrove. 
Pigeon  Plom. 
Wild  TamariDd. 

453 

Coocoloba  Qvifera 

485 

Hhixonhora  Mansle 

473 

Ooc4M>ioba  Floridana .....rr. 

1112 

T/Tsiloma  latlMlioaa ^....t -,. 

606 

Prannw  umb^llata-  -.--t t ^,  ■,,,-, 

Hog  Plam. 

Big  Tree. 

Bed  Cedar:  Sarin. 

657 

SfHiiioia  ffiffantea. 

1258 

jntiin^rQf  V  irffiniana 

H«ftrt) 

837   5 

500 

do 

Do. 

Diphotla  aalioifolia 

Bed  Stopper;  Gaoaada  Baatic. 
Meakit;  Honey  Locust. 
Madnra  Wood ;  Honey  Berry. 
Bedwood. 

927 

ProaoDia  iDliflora  aliraroba 

468 

Hy]>ejate  panicnlata 

710 

Seaaoia  Mmnorylrena. 

662 

Ltibooedras  aecarrens 

White  Cedar. 

642 
602 

PMadotanga  Doaela^i,  var.  macrocarpa 

Jnnii>eru>  naohTi>n1<Ba 

Cedar. 

1017 

Thoya  frt(rant4)a,  .t-t...... r» 

Bf^1  Cedar. 

1102 
368 

Jnnipenia  occidentalla,  var.  ooi\Jiigena 

PnuiiM  MTOtina 

Cedar, 

Wild  Cherry;  Bnm  Cherry. 

Pecan  Kat. 

826 

Carya oliTisformis 

1159 

Waahinfftonia  fllifera  . , ,  r ,  r 

LIGHT  BED. 


JfiU 
3.4 
127 

1113 
675 

1062 
480 
657 
770 
414 

1118 
060 
230 
767 

1177 

1158 
241 
546 
17 
444 
687 
079 

1033 
877 
646 
808 
756 
031 
6K5 
663 
849 
674 
586 
341 
426 
435 
729 
338 

1093 

1081 


Pninas  Americana 

Ulmna  oraasifolia 

Pmnna  aerotina 

Byrsonema  lacida 

Capresas  macrocarpa 

Pmnns  CaroHniana 

Chrysobalanas  icaco 

Sequoia  gigantea 

Qaercna  Catesbiei 

Gordonia  Lasianthua 

Bngenia  buxifolia 

Comas  NattalUi 

CraUegns  aeatiralis 

Crat«egas  flava,  yar.  pnbeaoena  . . . 

Saliz  petriolaria 

Pnuins  ilicifolia 

Amelanchier  Canadensis 

Liquidambar  styraciflna 

Qaeroos  tinctona 

Gleditacbia  triacanthos 

Qnercas  densiflora 

Alnas  rhombifolia 

Andromeda  femiginea 

Ostrya  Ylrginica 

Populns  Fremonti,  var.  Wesliieni 

Fraxinas  yiridis 

lercas  laarifolia 

laercas  mbra,  rar.  Texana 

iercus  Wisliaeni 

laercns  agrifolia 

[nercas  aqnatica 

^uercns  hypolenoa 

Myrica  oeriiera 

Cyrilla  racemiflora 

CratAgns  tomentosa 

PmnusChioasa 

Castanopsia  ohi 
Cliftonia  lignatrlna 
Crat8e>gas  oms>gRlli   . 
Crataegus  sabyiUosa. 


Wild  PInm;  Canada  Plam. 

Cedar  Elm. 

Wild  Cherry;  Bom  Cherry. 

Tallow  Berry. 

Monterey  Cypresa. 

Mock  Orange;  Wild  Oliye. 

Coca  Plam. 

Big  Tree. 

Turkey  Oak;  Scrub  Oak. 

Stopper;  Gurgeon  Stopper. 

May  Haw ;  Apple  Haw. 
Haw. 

Islay. 

June  Berry ;  Shad  Bush. 

Liquid  Amber;  Sweet  Gum. 

Black  Oak ;  Querdtron  Oak. 

Honey  Locust. 

Chestnut  Oak. 


Hop  Hornbeam. 
Cottonwood. 
Green  Ash. 
Laurel  Oak. 


Water  Oak. 

Wax  Myrtle. 
Leather  Wood. 
Black  Thorn:  Pear  Thorn. 
Chickasaw  Plam. 
Chinonapin  Chestnut. 
Iron  Wood. 
Cock  spar  Thorn. 
Sweet  Haw. 


t 
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Table  5.— AMERICAN  WOODS— Continued. 
PINKISH  WHITE. 


Number 
of  speci- 
men. 


Botftnioal  nMne. 


1077 
648 
643 
766 
683 
236 
607 
263 
353 
962 

1087 
285 
72 
629 
926 
772 
694 

1063 
748 
848 
686 
659 
658 
126 
836 

1052 

1014 
721 
966 
252 
865 
965 
707 
844 
665 
799 
745 

1104 

20 


981 
752 
19 
842 
740 

U71 
612 

1010 
964 
980 


1040 
440 

1012 
758 
911 
637 
133 
270i 

1067 
671 
605 
639 

1004 
684 
847 

1086 
260 


Cornas  Florida 

PUtanas  Wrightli 

Arbatus  Menzieeil 

Fagns  ferruginea . . 

Arbutis  xalapensia 

GtordoniaLaaianthas 

Crateras  arboreaoens 

BhodoaendroD  maxim  am 

Oxydendmm  arboream 

Acer  macropbyllam 

Pima  ooronaria 

Tilia  heterophylla 

Carya  tomeDtoea 

Bettila  ocoidentalis 

CrataBgus  spathulata 

Tsnga  Canadensis 

Alnns  obloneifolia 

Yacoa  canalloalata 

Acer  rubnim 

Betola  alba,  rar.  popolifolia 

Platanos  raoemoea 

Popolus  FremoD  tii 

Qnercas  cbrysolepis 

Platanas  occidentalls 

Betnla  papyracea 

Acer  dasycarpum 

Acer  circinatam 

Salix  flavescens 

Salix  Hookeriana 

Tilia  Americana 

Salix  nigra 

Abies  nobilis 

Cbamscypbaris  Lawsoniana 

Betalalenta 

Myrica  CaUfomica 

Qnercas  Tirens 

Tilia  Americana,  var.  pnbesoena 

Vibanim  pmnlfoliam , 

AoQir  mbnun 

Tsnga  Carolinlana , 

Salix  lasiaadra,  var.  lanoifolia . . , 

Qaerons  coccinea 

Ulmns  Americana 

Betalanigra 

Carya  aqoatica 

Qaercns  neterophyUa 

Qaerons  Phellos 

Abies  grandis 

Fraxinns  Oregana 

Tsnga  Pattomana 

Kalmia  latifolia , 

Tsnga  Canadensis 

Acer  saccharinnm,  var.  nignun . . 

Popnlns  trichocarpa 

Planera  aqnatica 

Salix  nigra,  var.  amigdoloides  . . . 

Pmnnsdemissa 

XJlmns  alata , 

Piceapnngens 

Betola  papyracea 

Finns  mnrlcata 

Kvssa  oapitata 

Abies  concolor 

Abies  amabilis 

Osmanthns  Americanns 

Symploons  tinctoria 

Fopnlns  tremnloides 

Majgnolia  Frasert 


Common  name. 


Dogwood. 
Sycamore. 
Madrona. 
Beecb. 

Loblolly  Bay. 

Thorn. 

Big  Laurel. 

Sorrel  Wood ;  Sour  Wood. 

Oregon  Maple. 

American  Urab-apple. 

•pflflj  Wood. 

Mocker  Nut;  Big- Bud  Hickory. 

Hog's  Haw. 
Hemlock. 

Spanish  Dagger. 

Bed  Maple;  Swamp  Maple. 

White  Birch ;  Gray  Birch. 

Sycamore. 

Cottonwood. 

California  Live  Oak. 

Sycamore;  Button  wood. 

Canoe  Birch ;  Paper  Birch. 

Soft  Maple;  Silrer  Maple. 

Vine  Maple. 


White  Wood;  Bass  Wood. 
Black  WUlow. 

Post  Oxford  Cedar. 
Cherry  Birch;  Black  Birch. 

Live  Oak. 

Wahoo. 

Black  Haw. 

Red  Maple;  Swamp  Maple. 

Hemlock. 

Scarlet  Oak. 

White  Elm;  Water  Blm. 

Bed  Birch;  Birer  Birch. 

Water  Hickory;  Bitter  Pecan  Vut. 

BartramOak. 

Willow  Oak. 

Ash;  Oregon  Ash. 

Hemlock. 

Lanrel  Calico  Bosh;  Spoonwood  Ivy. 

Hemlock. 

Black  Maple. 

CoUonwood. 

Water  Blm. 


Wahoo;  Feathered  Blm;  Winged  Blm. 

Spruce. 

Canoe  Birch;  Paper  Birch. 

QgeeoheeLime;  SonrTnpello. 
White  Fir. 

Wild  Olive;  DctU  Wood. 
Horse  S6gar  Sweet  Leaf;  Gum  Wo-  d. 
Aspen ;  Qnaking  Asp. 
Long-Leaved  Cacnmoer  Tree. 
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Tablb  5.— AMERICAN  WOODS— Continaed. 

YBLLOW. 


Number 

of  tpeoi* 

men. 

Botonioal  name. 

Common  name. 

258 

Mftolnni  AarantlMM 

OaageOrADge. 

4M 

BxoiitMnmA  CAribsPoin ..,t.,.....t... 

1140 

XlHfltATylQm  caribjBqni 

SAtin  Wood :  Yellow  Wood. 

406 

Kobin}^  PtfcndftceciA 

Loonst;  Yello'w  Loeaiil. 

1340 

ICornff  mbrft.  ,,.-,...,r-,.-rT-r--r--.,T , 

Red  Mulberry. 
Lignum  VitcB. 
PaIo  Verde. 

Sap. 

'  Ghniacnm  tuuictiim 

1138 
678 

33 

color.     !  ClAdraelis  tinotoriA 

Yellow  Wood. 

Sapj 
329 
846 

!  floDhon AfRniff , -r- - .t^.t^ ---.tt, , T,,.rT... 

RobiniA  PseadacAcia 

LiOcnflt*  7aUow  Tww^.niit- 

304 

IhrAzinns  AmerioAnA.  vat.  Texenais 

Blue  Afth. 

475 

Ajn  vriA  aTlvAtioA 

Torch  Wood. 

1031 

Robinia  Me'rio«iiia 

994 

ChAmmcv naria  Nutkvpnaia  --r.r ^,^,^,^-.^. 

Alaaka  Cedar  •  Yellow  Cedar 

277 

Torre  va  tazifollA 

Stinking  CedAr. 
Downward  Plnm. 

1124 

BomeliA  oaneAtA 

lUOO 
333 

CbAma^cypAria  KatkaBnaia 

BmneliA  iTcioide^ 

AlAakA CedAr;  Yellow  CedAr. 
Inm  Wood  •  Sonthem  RnrktJiom 

928 

Saoindna  m Arflrioatua  ......................... 

662 

Celtia  occidentalia.  var.  reticalata 

Bap. 
il31 
910 

> Canella aIhA  -^--- -- 

PiniiA  oonderoAA ........................... 

Yellow  Pine. 

1086 

XAnihozTlam  hercnlla r-- ^--,,,-^,,. 

Prickly  A  ah. 

820 

Abiea  an DaloiiiA .............................. 

929 

TTlmna  oraaaifolla  - -- ^-^^,,.,,. 

Cf^^r  Kim. 

661 

TorreTa  CalifomicA 

CAlifomiA  Nutmeg. 

YELLOWISH  WHITE. 


942 
604 

1157 
703 
377 
795 
774 
060 
397 

1094 
544 
321 
314 
576 
741 

1046 
746 
410 
691 

1169 

1076 
997 
394 

1045 
839 
880 
656 
822 
88 
915 
930 
378 
625 
278 
306 
311 


EhretiA  ellipticA 

KvaaAuniflorA 

PmnsCoulteri 

UmbellnlArlA  CAlifomicA 

Abiea  balaamea 

LArix  AmerioanA 

......  do 

FrAxinua  piataciaefollA 

Pinna  edulia 

Rhamnua  CarolinianA 

Pinna  glabra 

Pinua  pungena 

Ulmus  racemoaa 

Pinna  tnberculata 

TAxodinm  diatichnm 

Pinna  rigida 

BnmeliA  teuAx 

Pima  aambucifoliA 

Cnpreana  GovenianA 

Pinua  inopa 

Pinna  reainoaa 

Pinna  contorta 

Pinna  BAnkaiAUA 

FrAxinna  Ameriouia 

Fraxinna  SAmbnoifoliA 

PiceA  nigra 

Pinus  Parryana 

Picea  Englemanni 

CaryaporcinA 

Pinna  monophyllA 

BnmeliA  lanuginoaA 

PioeAnigrA 

Pinna  contorta,  vat.  HurrAyana 

Pinna  mitia 

Celtia  occidentalia 

Negnndo  aceroidea 


Large  Tupelo ;  Cotfon  Gum. 
BnllPine;  Yellow  Pine. 
Myrtle. 
Balaam  Fir. 
Tamarack. 
Do. 

Pinon;  NntPme. 

Spruce  Pine. 

Table  MoimtAin  Pine. 

Rock  £hn. 

Cypreaa. 

Pitch  Pine ;  Yellow  Pine. 

Blark  Haw. 

MoantAin  Ash. 

Monterey  Cypreaa. 

Jersey  Pine :  Scrub  Pine. 

Red  Pine ;  NorwAy  Pine. 

Scrub  Pine. 

Scrub  Pine ;  GrAy  Pine. 

White  Aah. 

Black  Ash. 

BlAck  Spruce ;  Red  Spruce. 

Spruce. 

Pig  Kut. 

Pinon;  Nut  Pine. 

Prickly  Aah;  Gum  Elastic  Tree. 

Black  Spruce ;  Red  Spruce. 

Yellow  Pine. 

Sngar  Berry ;  False  Elm. 

Box  Elder ;  Aah-Leaved  MAple. 
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Table  5.— AMERICAN  WOODS— Continned. 

WHITB. 


Hmnber 

of  tpeci- 

inra* 

Botanical  name. 

Common  name. 

645 

VAfmnil A  pAlifnrn'Imiin 

Box  Elder ;  Soft  Maple. 

787 

684 

^tfloolna  Califomica 

Hone  Chestnut ;  Bnokeye. 
Cottonwood. 

754 

PodhIqb  monelifera 

1054 

PoDolnn  balaamifflra.  var.  cADdioans-  r  -  - 

847 

Popolnfi  g^Tandid<fDtati^  -, ,.-r r^, r,-,,-^ 

Poplar. 

889 

552 

PoTmlnn amnuiiifolia. .r^^r.. ......  it^.-tt 

913 

Pinna  flexiUa 

WWte  Pine. 

408 

Praxinmp  nnadranmlata ..,,,,  ,,,,^r  r-^r,-.  - , r- 

Blue  Ash. 

788 

Hidosia  diotera 

Snow  Drop  Tree. 

White  Spruce. 

Tupelo ;  Sonr  Gum ;  Pear  Oak. 

791 

Piceaalba 

750 

Tf vwta  nvlyatica. 

523 

A  Diea  IiTaseTi 

Sap  837 

Bed  Cedar :  Sarin. 

• 

OLIVE. 


Asimina  triloba. 


211 
1286     Liriodendron  Tulipifera 

370  —      " 

479 
1089 

436 

474 

968 
1178 


Viburnum  Lentago 

Anonaelabra 

Cercis  Canadensis 

do 

Pisonia  obtusa 

Prunus  emarffinata,  var.  mollis 
Magnolia  coraata 


Yellow  Poplar ;  White  Wood. 
Sheep  Berry. 

Bed  Bud;  Judas  Tree. 
Do. 

Wild  Cherry. 
Cucumber  Tree. 


DBAS. 


462 
484 
427 
522 
346 
487 
532 
266 
280 
73 


Bursera  gummifera . . . 

IlezDahoon 

.fisoulus  glabra 

Populus  beterophyUa . 
Magnolia  grandiflora . 

Simarubra  glauca 

Magnolia  macrophyUa 
Magnolia  Umbrella  . . . 

Uezopaca  

Carpinns  Caroliniana . 


West  Indian  Birch. 

Baboon  Holly. 

Ohio  Buckeye. 

Cotton  Tree. 

Big  Laurel. 

Bitter  Wood:  Paradise  Tree. 

Larffe-Leavea  Magnolia. 

Umbrella  Tree. 

American  HoUy. 

Blue  Beech ;  Hornbeam. 


PHOTOGRAPHS  OF  FRACTURES 


OF 


AMERICAN  WOODS. 


649 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


Hi. 

BMinieat  Nmu. 

ammnSmu. 

«l». 

Acer  Tubnim 

Red  nuple,  Swamp  maple. 

Mr. 

AmcbacUii  Caiudeiuis. 

«. 

BetuUknu 

Cherry  Birch,  River  Biich. 

loeer. 

"     Intea 

Yellow  Birch. 

S.  El.  9,  1,  48. 

PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


431. 
291. 
lOU. 
1046*. 


Bo^nieal  Ifamt. 

Commm  Name. 

Fnudnm  Americuia 

White  Ash. 

'*        qnadranguUta 

Blue  Ash. 

*•        pabeacena 

Red  Ash. 

*'        Amcricawi 

White  Ash. 

PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


^^ammsimm 


3^sd 


Ml. 

SotMUfUiNoMt. 

Ommtn  Kirnt. 

a«». 

Cuy.  Albt 

SbcUbaik  Hickorr. 

ii<». 

"      porclna. 

Fig  DUt. 

11M». 

■<      lulcu*. 

PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


:^aBBBsmimsmisa& 


Hi. 

BMalalNtm. 

CmmmHtm. 

no. 

QncrcQi  rabn 

Sol  Oak. 

Mk. 

"      Mc«« 

SpulA  OO,  Ked  OA. 

U»^ 

<•      alb* 

WUUOik. 

M7. 

«          u 

•«       II 

PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


BoUmit^l  Name. 

Toneytk  CsliforDica 
Jnnipenu  pachjphlocji 
Capreasus  GoveniRiiK 


CvmmtmNtm*. 

CilifbmU  Notneg. 
Ccdu. 


6 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


Betanitat  Namt. 

Jnnipenn  ViTginuma 
Cbanucc/parui  LkmoDiana 

Sequoia  sempervireus 


Red  Cedar. 

Post  Oxbnd  cedar. 


r.  6,  t,  48. 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


M.                                    Bolamital  Nam. 

Cmmtitlr<mi. 

Red  Kr,  Yellow  Ir. 

1080>. 

«                « 

lopa-. 

"                " 

1008,. 

"                " 

S.  Ex.  6, 1,  48. 

i 


■  ** 


■■I 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


Essa^^^  ■' . 


.C^ 


Btlanieal  Nami. 
Larix  occidenUllia 
Ficca  Engelmumi 
TtugA  Cuitdeiuij 


Spiuce. 
Hemlock. 


S.  Ex.  B,  1,  48. 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

Of 

AMERICAN  WOODS. 


9 


Sttamtat  ^am*, 
Finn  StrobM 


White  i^ne. 


:.  B,  1,  48. 


10 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


B^amtal  Name. 
Finns  palmtris 


Long-leftved  pine,  Southern  |dDe> 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

or 

AMERICAN  WOODSw 


JVS^  Betanitai  Name. 

1109.  Waihingtoala  filifen 

18^  Fraxima  quadnnguUta 

88lL  Solix  luis&dn  var  FendleriMM 


12 


PHOTOGRAPHS  OF  tRANSVERSE  FRACTURES 

OF 

•     AMERICAN  WOODS. 


Quercns  Michatudi 
Ulmos  Americuit 


Basket  Oak,  Cow  Oak. 
White  Elm,  Water  Elm. 


S.  Ex.  6, 1,  M. 


13 


PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

or 

AMERICAN  WOODS. 


Botamcal  Ifamt, 
CaUlpa  speciou 
Piniu  p^lustris 


Common  NoMU, 
Western  Caulpa. 
Long-leaved  pine,  Sonthern  pine. 


i 


r 


I 


END  VIEWS. 
PHOTOGRAPHS  OF  TRANSVERSE  FRACTURES 

OF 

AMERICAN  WOODS. 


0.                                  BOanltai /r,mt. 

Cmm^Mmt. 

P.                                  Cttalpa  SpcciOM 

Western  CabdiM. 

15.                              Quercm  Prima 

ChemuOik. 

v.                                 PiDus  Txb 

LobloU,  pine.  Old  add  ilw 

1.                                Pima  Cobeiali 

SU>pi«,B«tiidpllia. 

S.Ei.1,1,  t8. 

r- 


lu 


PHOTCWRAPHS  OF  COMPRESSION  FRACTURES 

or 

AMERICAN  WOODS. 


IT: 
MS. 
141. 

:,  Ban. 
set. 


S.Ex.S,t,tB. 


BMaUatN^m,. 

OaaxiiKnu. 

FraxJnu  Viiidli 

GnenAih. 

Qiieictu  aqiudcA 

WttaOdu 

Ta«tisfeiiugbe> 

BMck 

Lariz  occidentia^ 

I 


:  * 


} 

9» 


I      * 


16 


PHOTOGRAPHS  OF  COMPRESSION  FRACTURES 

OF 

AMERICAN  WOODS. 


£etameal  Namt. 
Piceaalba 
Lahx  Americana 
Pinus  Cubensia 
Knu  paldstris 


Commen  Name. 
White  Rpruce. 
Tamaraclc. 

S'ash  piDe,  Bastard  pine. 
Long-leaved  pine^  Southern  pi&e. 


n 


PHOTOGRAPHS  OF  INDENTATION  SPECIMENS. 
AMERICAN  WOODS. 


H 


$■■■ 


SMMlal  Wtmt. 

niiwm  Mmt. 

nexo{wca 

America!  «oUr. 

BiJanli. 

CTP"-. 

3.  Es.  9,  I,  48. 


!l 


TESTS   OF   IRON  AND   STEEL   AND  OTHER   MATERIALS.       ( 


PRIVATE  TESTS  FROM  JULY  1,  1882,  TO  JUNE  30,  1883. 


Date  of 
test 

No.  of 
test. 

Material. 

For  whom  tested. 

1882. 
July    1 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
2524 
2525 
2526 
2527 
2528 
2529 
2530 
2531 
2532 
2533 
2534 
2535 
2536 
2537 
2538 
2539 
2540 
2541 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
2549 
2550 
2551 
2552 
2554 
2555 
2556 
2557 
2558 
2559 
2560 
2561 
2562 
2563 
2664 
2566 
2566 
2567 
2568 
2560 
2570 
2571 
2572 
2578 
2874 
2575 
2676 

wn 

2878 
9870 
2680 
2881 
2888 
2868 

Wrouitht  iron 

Lloyd  Sc  Symes. 
Do. 

do 

do 

Do. 

do 

Do. 

do 

Do. 

1 

do 

do 

Do. 
Do. 

5 

Steel 

Farist  &.  Windsor. 

5 

do 

Do. 

5 

WronEht-iron  eve-bar 

Kellocg  &  Manrice. 
Do. 

6 

do 

6 

do 

Do. 

6 

do 

Do. 

19 

Malleable  oaetinflr 

McConway  &,  Toiley. 
Providence  Tool  Company. 
Do. 

19 

Wroaeht-iron  tom-backle 

19 

do 

19 

do 

Do. 

22 

Wrouffht  iron 

New  York  and  New  England  Railr 
Do. 

22 

do 

22 

......  do 

Do. 

22 

do 

Do. 

22 

do 

Do. 

22 

do 

Do. 

31 

Steel  eve- bar 

George  S.  Morison. 
Do. 

Aug.    1 
2 

do ..... 

0.  H.  steel 

Lloyd  &  Symes. 
Do. 

2 

do  .     

2 

Wrouflrht-ipon  riveted  ioint... 

H.  S.  Robinson. 

2 

do 

Do. 

2 
2 

do 

do : 

Do. 
Do. 

3 
3 

do 

do 

Do. 
Do. 

3 

do 

Do. 

3 

Steel  riveted  Joint 

Do. 

3 

Do. 

3 

do 

Do. 

3 

Do. 

3 

do '...*. '.:'.'. 

Do. 

21 

City  of  Philadelphia. 
Do. 

21 

do 

21 

Peunsvlvania  blue  marble 

Do. 

21 

do 

Do. 

21 

Do. 

21 

......  do  .  ..... ............................ 

Do. 

21 

Bostard  limestone 

Do. 

21 

......  do  .  ..... ............ ................ 

Do. 

21 

Do. 

21 

Excelsior  brick 

Do. 

21 

Do. 

21 

Dotterer  brick 

Do. 

21 

Do. 

21 

do 

Do. 

22 
22 
22 

Lee  marble 

do 

do 

00. 

Do. 
Do. 

22 

do 

Do. 

22 

Do. 

22 

do 

Do. 

22 

do 

Do. 

22 

......  do  ..•..........•••.............•••*.. 

Do. 

22 

Ohio  sandstone - -. 

Do. 

23 

do  .  

Do. 

22 

Do. 

22 
32 

do ^ 

do 

Do. 
Do. 

82 

do 

Do. 

22 

Do. 

S3 

do 

Do. 

22 

Do. 

32 

do 

Do. 

32 

do 

Do. 
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For  vhom  Icalad. 


r 


Hew  J«TMj  StMl  *ad  Irm  Compur- 


Smith  Hid  Zgge  MwioCieiiiriiig  Co 


Boitnn  ud  Alliu;  Satlnad. 

Do. 
Nsv  JatMf  Stssl  >od  IroD  Conpaf- 
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PRIVATE  TESTS  FROM  JULY  1,  1882,  TO  JUNE  30,  1883— Continued. 


Dat^  of 
test. 


1882. 


Oct.  31 

2087 

81 

2688 

31 

2689 

31 

2690 

31 

2001 

Nov.  1 

2606 

1 

2607 

1 

2608 

1 

2600 

1 

2700 

1 

2701 

6 

2702 

6 

2703 

6 

2704 

6 

2705 

6 

2706 

6 

2707 

6 

2708 

6 

2700 

6 

2710 

6 

2711 

6 

2712 

6 

2713 

6 

2714 

6 

2716 

6 

2716 

6 

2717 

6 

2718 

6 

2710 

6 

2720 

6 

2721 

6 

2722 

6 

2723 

7 

2724 

7 

2725 

11 

2726 

11 

2727 

11 

2728 

11 

2720 

11 

2730 

11 

2781 

11 

2732 

11 

2733 

11 

2734 

11 

2735 

11 

2736 

24 

2737 

28 

2738 

28 

2730 

Bee.  5 

2740 

6 

2741 

6 

2742 

6 

2743 

6 

2744 

22 

2745 

22 

2746 

22 

2747 

20 

2748 

20 

2740 

20 

2750 

26 

2761 

20 

2762 

26 

2758 

20 

2754 

20 

2755 

20 

2766 

20 

2757 

20 

2756 

20 

2760 

20 

2760 

20 

2761 

90 

2703 

90 

2768 

20 

2704 

20 

2705 

20 

3700 

20 

2707 

1888. 

Jn.  4 

2708 

Naof 

test. 


Material. 


Wrooj^htiron 

......  do  .  ............. 

do 

do 

do 

Blaestone 

do 

SUte 

do 

Blaestone 

Slate. 

Wroaeht-iron  eye-bar 


do 

do 

do 

do 

.do 

do 

do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

do 


Galvanized  wrought-iron  wire 

do :. 

do 

do 

—  do 

Galvanised  steel  wire 

do 

do 

.  do 

Elevator  safety  catch 

Bailroad  spring 

Steel-wire  rope 

Granite 

do ',  

Car  spring 

Robber  d&k 

do 

do 

do 

Wronght-iron  riveted  Joint  ... 

do 

Rubber  disk 

do 

do 

do 

do 

Wrought  iron 


For  whom  tested. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


WroQ^t  inHi 


City  of  Lowell. 

Do. 

Do. 

Do. 

Do. 
KFritsoh. 

Do. 

Do. 

Do. 

Do. 

Do. 
Hangh,  Ketoham  k,  Co. 

Do. 

Do. 

Do. 

Dou 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 
B.  F.  Saunders. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
F.  P.  Canfleld. 

Do. 
J.  A.  Roebling*s  Sons'  Company. 
Milford  Granite  Company. 

Do. 
F.  P.  Canfleld. 
George  A.  Baker. 

Do. 

Do. 

Do. 
Rhode  Island  Locomotive  Works. 

Do. 

Do. 
George  A.  Baker. 

Da 
Da 
Do. 
A.  G.  Tompkins  &  Ca 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Do. 

McClnre  k.  Field. 


* 
k 
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r«jrf 
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»— 

rorwhamtmft. 
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xnt 

m» 
zna 

27W 
>78l 
2TSZ 
27W 
ZTM 

ITM 
2TS7 

3788 
2788 
27M 
37S1 
27M 

27M 
ST96 

27M 
ITVT 

W9a 

27M 
MOD 

2802 

£8oa 

2S04 

280S 

II 

IBU 

S81« 
MIT 

2821 

g 

2825 

2820 
282T 
2828 
282« 

aoi 
m 

28M 
2830 

!83a 

837 
M 

Coftods  &  Skjlar. 

Pbilrf.lphUW.t«D.p.«-^. 

citrjfLow«a 

34 
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f 

Ko.of 
tett. 

MatoriaL 

For  whom  tested. 

• 
• 

s 

2848 
2849 
2850 
2851 
2852 
2853 
2854 
2855 
2856 
2857 
2858 
2859 
2860 
2861 
2862 
2863 
2864 
2865 
2866 
2867 
2868 
2869 
2870 
2871 

2874 
2875 
2876 
2877 
2878 
2879 
2880 
2881 
2882 
2883 
2884 
2885 
2886 
2887 
2888 
2889 
2890 
2891 
2892 
2893 
2894 
2896 
2896 
2897 
2898 
2899 
2900 
2901 
2902 
2908 
2904 
2905 
2906 
2907 
2908 
2909 
2910 
2911 
2912 
2913 
2914 
2915 
2916 
2917 
2918 
2919 
2920 
4402 

4408 
4404 
4405 
4406 

WrOttffht   iron       .............rT.rr...T.r.... 

J.B.dkJ.M.Comell. 
City  of  LowelL 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Ba 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 
Albert  F.  HilL 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 
Lloyd  Sc  Symee. 

Bo. 
Prof.  Tho8.  Bgleeton. 
A.  H.  Kelsey. 

Bo. 

Bo. 
Sherburne  St,  Co. 
Thomas  Morton. 

Bo. 
Proyidence  Cast  Screw  Company. 

Bo. 
Lloyd  Sc  Symes. 

Bo. 

Bo. 
The  Burden  Iron  Company. 

Bo. 
Chicago,    Milwaukee  and   Saint 
Bailway. 

Bo. 

Bo. 

Bo. 

Bo. 

Wroniht-ron  eye-har,  irith  deeye  nnt  — 

9 

do .*. 

9 

do 

» 

do 

9 

do 

» 

do , 

» 

do 

» 

do 

9 

do 

» 

do 

» 

do 

» 

do 

» 

do 

» 

do 

» 

do 

9 

do 

9 

do 

9 

do 

9 

do 

9 

do 

9 

do 

9 

do 

9 

do 

9 

do 

0 

do 

0 

do 

0 

do 

0 

do 

0 

do 

0 

do 

0 

0 

do 

0 

do 

0 

do 

0 

do 

0 

do 

0 

do 

0 

do    

0 

do 

0 

......  do  ............. ........ .............. 

0 

do 

0 

do 

0 

do 

0 

do 

0 

do 

0 

do 

a 

do 

2 

Steel  eye-bar 

2 

.:.v:.do^ .!?: :. 

2 

do 

2 

do 

2 

....:.do ::..;:::.::.:.. 

3 

2 

Steel  plate 

2 

2 

Wrought  iron 

2 

7 

Boildinir "tone  ,t--,- 

D 

It 

..:.v.dr...T..:;:::'.::*.::*.'.:*.::'.::*.:::::: 

|{ 

do 

(t 

Wrouffht-iron  chain 

!> 

5 

do 

2 

2 

do 

!) 

<> 

......do • 

?, 

do 

i 

Wrought-iron  bar 

1 

s 

Borsett  patent  of  asphaltum  concrete 

do 

Paul 

\ 

do 

s 

do 

J 

do 
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k  15 


May 


No.  of 
test. 


4407 


15 

4406 

12 

2921 

12 

2922 

12 

2922a 

12 

2928 

12 

2924 

14 

2626 

14 

2926 

14 

2027 

17 

2928 

17 

2929 

17 

2030 

la 

2031 

18 

2032 

18 

2083 

18 

2034 

18 

2086 

18 

2036 

18 

20r7 

18 

2038 

10 

2080 

19 

2040 

19 

2041 

19 

2042 

19 

2048 

19 

20M 

19 

2046 

19 

2046 

19 

2047 

19 

2048 

19 

2040 

19 

2060 

19 

2961 

19 

2052 

19 

2058 

26 

2054 

25 

2066 

26 

2066 

26 

2057 

26 

2058 

26 

2060 

26 

3960 

26 

2961 

27 

2962 

27 

2963 

28 

2964 

30 

2966 

30 

2966 

1 

2967 

1 

2968 

1 

2969 

1 

2970 

2 

2971 

2 

2972 

2 

2973 

8 

2974 

3 

2975 

3 

2976 

8 

2977 

3 

2978 

3 

2079 

8 

2980 

3 

2081 

2082 

2983 

2084 

2965 

2986 

2987 

2968 

2989 

2990 

2991 

2902 

2908 

8 

2004 

8 

2005 

8 

2906 

MateriaL 


I 


Donett  patent  of  asphaltmn  concrete 


do 

Wroog^tiron 

, . . . .  do 

Steelidate 

Wronsht-iron  tide-rods. 


lo 

do 

do 

do 

do 

do 

do 

Rnbl>er  belting . 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Canyas 

do 

Robber  belting 

do 

do 

Yalcanised  ntbber 

do 

Wronght-iron  boiler  plaile 
do 


do 

do 

do 

.do 

do 

Wrought  iron 


Tnlcanised  mbber  . . . 

Steel  wire  rope 

do : 

do 

do 

do 

do 

Ynloanixed  mbber  . . . 
O.  H.  steel  boiler  plate 

do 

do 

do 

Cast  iron 

do 


do 
.do 
.do 
.do 


Spliced  wroaght-iron  plate 
do 


.do 

do 

do 

.do 

.do 

.do 

do 

.do 

do 

do 


Wronght-iron  eje*bar. 
do 


For  whom  tested. 


Chicago,   Milwaokee  and  Saint 
RaiUray. 

Do. 
Uoyd  A,  Symee. 

Do. 

Da 

Da 

Da 
Roeton  and  Albany  Railroad 

Da 

Da 

Da 

Da 

Da 

Da 

Da 
Rerere  Rubber  Company. 

Da 

Do. 

Da 

Da 

Da 

Da 

Da 

Da 

Da  • 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Do. 

Do. 
Standard  Wheel  Company. 

Do. 
Lloyd  A,  Symes. 

Da 

Do. 

Da 

Da 

Da 

Da 
The  Borden  Iron  Company. 

Da 
Boston  Standard  Wheel  Company. 
J.  A.  Roebling's  Sons  Co. 

Da 

Da 

Da 

Da 

Do. 
Boston  Standard  Wheel  Compsoy. 
B.D.LeaTitt,jr. 

Da 

Da 

Da 
City  of  Boston. 

Do. 

Do. 

Da 

Da 

Da 
Alden  Sc  Lassig. 

Do.  f 

Da 

Da  i 

Da 

Da  i 

Do. 

Da  * 

Da 

Da  f 

Da  > 

Da  • 

Da  ■ 

Da 
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>f 


8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
0 
0 
0 
0 
0 
1 
8 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 


a 

8 
3 
3 
5 
5 
5 
5 
5 
5 
8 
8 
8 
8 
8 
6 
6 
6 
6 
0 


No.  of 
test. 


2997 
2098 
2999 

3900 

3001 

3002 

3003 

3004 

3005 

3000 

3000. 

8007 

3008 

3009 

8010 

SOU 

3012 

8013 

3014 

3015 

3016 

3017 

3018 

3919 

3020 

3021 

3022 

8023 

3024 

3025 

3026 

3027 

3028 

3029 

3030 

3031 

3032 

8033 

3034 

3035 

3036 
3037 
3038 
8030 
3040 
3041 
3042 
3043 
3044 
3045 
3040 
3047 
3048 
3049 
8050 
3051 
3052 
3053 
3054 
3055 
3056 
8057 
3058 
3059 
3060 
3061 
3062 
3063 
3064 
3065 
3U66 
3067 


liaterUa. 


For  whom  tested. 


Wronght-iroD  eye-bftr 

do 

do 

do 

WroQght  iron 

dS 

do    

....  do 

do 

do 

do 

Robber  belting 

do r. 

Blnestone 

do 

Jack  screw 

Wroaght-iron  eye-bar 

Wronght-iroQ  plate. . . 

RiTeted  Joint 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Cast  iron 

......do    

do 

do 

Wrought  iron 

Steei  ...'.'.'.'..'. 
Wruaght  iron 


do 

Latticed  oolamn 

do- 

Spiral  steel  spring 

do 

do 

Red  sandstone 

do 

O.  H.  steel  plate 

do 

Wire 

Steel  eye-bar ,... 

do 

do 

...  ..do 

Wrought- iron  eye-bar . . 

do 

Wrought  iron  

!'!l!!do!!!"!!!!!!!!!!!! 
do 

do 

do 

Steel  plate 

Wrought-iron  bar 

do 

Two  wrought  iron  bars 
Wrought-iron  eye-bar  . . 

do 

do 

do 

Hydraulic  gauge 


Alden  &  Lassig. 

Do. 

Do. 

Do. 

Do. 
James  C.  Warr. 

Da 

Do. 

Do. 

Do. 

Da 
Revere  Rubber  Co. 

Do. 
Peter  Pitkin. 

Da 
Providence  Cast  Screw  Company. 
Missouri,  Pacific  Railway  Company. 

Da 

Da 
Alden  Sc  Lassig. 
B.  D.  Learitt,  Jr. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Solway  Process  Company. 

Do. 

Do. 

Do. 
Lloyd  &  Symes. 

Do. 

Do. 
Boston   H.  T.  and   Western    Railway 
Company. 

Do. 
Kellogg  Sl  Maurice. 

Do. 
Farist  Steel  Company. 

Do. 

Do. 
Geo.  W.  White. 

Do. 
E.  D.  LeaTitt,Jr. 

Do. 
R.  C.  Bayldone. 
Qeo.  S.  ^lorison. 

Do. 

Do. 

Do. 

Do. 

Do. 
Alden  &.  Lassig. 

Do. 

Do. 

Do. 

Do. 

Do. 
E.D.Leavitt,Jr. 

Do. 
Graff,  Bennet  &  Co. 

Do. 

Do. 
Passaic  Rolling  Mill  Company. 

Do. 

Do. 

Do. 
American  Steam  Gauge  Company. 


S.  Ex.  6- 
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239.  Word  ''fraotionB"  should  read  '*  fVao tares.'' 

395.  Number  "937a"  should  read  **637a." 

504.  Number  "252a''  should  read  '*352a." 

512.  Number  "10"  should  read  "810." 

578.  "  Prius  coronaria"  should  read  "  Pirus  ooronaria." 

580.  "  Crat»gns  tomentos"  should  read  "  Crata)gu8  tomontosa," 

582.  Number  "3606"  should  read  "9606." 

604.  Number  <<24,a"  should  read  "34«a." 

620.  Number  "250«"  should  read  "350«." 

620.  "Port  Oxford  cedar"  should  read  "  Post  Oxford  oodar.'* 
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